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Thomas C. Dunkelman

(H-7-1) U.S. Environmental Protection Agency
Region IX ‘

75 Hawthorne Street

San Francisco, CA 94105

Re: Dgl» Amo Facility Site, Los Angeles, CA
Shell Oil Company’s First Supplemental Response to
EPA’s 104(e) Information Request

Dear Mr. Dunkelman:

Enclosed are additional documents considered responsive to the above-captioned Information
Request dated August 23, 1991 and received by Shell on August 29, 1991. Shell’s initial
response to this Information Request is dated October 2, 1991. Although: the EPA has not
directed specific questions to Shell in the Information Request, it is Shell’s understanding-as
noted in our initial response-that the EPA, in part, is seeking information: related to the
generation, storage and use of hazardous substances in connection with the operation of the
Torrance Chemical Plant formerly owned by the United States Government and Shell Chemical
Company. The following documents are submitted as responsive to the previously identified
category "Information Regarding the Torrance Chemical Plant." (Shell incorporates by reference
herein the General Statement and general objections to the Information Request noted in Shell’s
initial response).

0 Preliminary Site Investigation prepared by Ken O’Brien and Associates for Cabot,
Cabot and Forbes dated September 22, 1973 (three volumes). (Attachment 1).

0 Preliminary Soils Investigation prepared by Sladden Engineering for Cabot, Cabot:
and Forbes dated September 18, 1979. (Attachment 2).

o General CorreSpondence between Cabot, Cabot and Forbes and the California
Department of Health (July-August, 1983). (Attachment 3).

o Preliminary Subsurface Investigation prepared by Levine-Fricke for Harbor
Technology Center located at 20280, 20300 Vermont Street dated December 21,
1990 and recently submitted to Shell. (Attachment 4).



The documentation noted above in the first three attachments is in the possession of the CAL-
EPA, Department of Toxic Substances Control (formerly the California Department of Health
Services) and therefore presumably has also been available to the EPA. Nevertheless, in the
interest of full disclosure to the EPA, copies of these documents are being provided herein. It
should also be noted that none of the documentation provided- herein was produced by or
generated at the request of Shell Qil Company and therefore no assurances are given as to the
accuracy, completeness, or quality of the data contained therein, and in that respect, these
documents are similar to the environmental investigative reports prepared by the Hamilton Dutch
Investors and made available to the EPA for review at the law offices of Schreiber and Horn as.
noted in Shell’s initial response to the Information Request.

In. addition, Shell is continuing the review of the voluminous material recently identified in
archive storage which may contain information potentially responsive to the EPA’s Information
Request. Shell has recently indexed and prioritized this material and will provide EPA with any
responsive documents in a timely fashion.

Please contact me at (713) 241-5633 if you wish to discuss this matter further.

Ve tru/ly/f’ ,
o,

Thomas W. Kearns.
Attorney

TWK:ct
Enclosure

cc:  W/O Attachments
Jeannie Cervera
Office. of Regional Counsel,
RC-3222
uU.S. Envu'onmental Protectmn Agency
Region IX 7" ;
75 Hawthorne Street
San Franc1sco CA 94105
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PRELIMINARY SITE INVESTIGATION
- 'PROPOSED INDUSTRIAL PARK DEVELOPMENT
SHELIL, CHEMICAL PLANT PROPERTY
LOS ANGELES, CALIFORNIA
for
. _ CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
- September 22, 1972

I INTRODUCTION
A. Purpose

The purpose of tHis report is to present the findings
of a preliminary study of the surface and subsurface conditions
of the Shell Chemical Plant property located in the southern part

of Los Angeles, California. -

B. Location
The Shell Chemical Plant property (approximately 277

acres) is located a short distance to the southwest of the
intersection of the San Diego and Harbor Freeways. Refer to
Plate No's. 1 and 2. The property‘is separated into two parts.
One portion (approximately 195 acres) is bordered on the north
by lQOth Street, on the east by Vermont Avenﬁe} on the south by
the extension of Del Amo Boulevafd, and on the west by an
industrial area whose frontage is on Normandie Avenue. The
éecond portion (approximately 82 acres) is bordered oﬁ the north

by Knoxvsﬁreet, on the east by Hamilton Street, on the south by

--.Del.. Amo Boulevard, and on the west by Vermont Avenué.



,:

. _ C. Authorization

-
o

This preliminary site investigation was authorized by
. Cabot, Cabbt.& Forbes, C.C.&F. Western Development Co.,Ihc., Los
'Angeles, Califofnia; The objective of this investigation is to
: determine the éuitability of the Shell Chemical Plant property

for development into an industrial park.

D. Scope
2 This report presents subsurface information including
o geology, seismology, soils, resulés—ufTaboTSEOTy—toste~or

typical _subsurface~materials, lqgggégpgggrsumps and contaminated
'_gggas, description of existing structure foundations, and
description of existing utilities (sewers, storm drains, water
= . mains, gas mains, etc.). This report also presents information
¢ on surface conditions such as existing streets, railroéds,
buildings, drainage, utilities, etc.

‘The finding$ of the pfeliminary site investigation are
presented to indicate the nature of the problems that will be
encountered in developing the Shell‘Chéﬁical Plant property into
an industrial park. The report recommends which existing

"+ facilities and utilities should be retained. A series of
industrial park layouts were developed 'and the most promising

preliminary plan.ét this time is included. Refer to Plate No. 3. *

-"*In Folio

'
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II ENGINEERING GEOLOGY

A, 'éédlogy and Physiography

The Shell Chemical Plant site is located physiographi-
cally in the‘Ahgelgs Section of the Pacific Border Province.
This particular area is known as the Torrance Plain and is of
marine origin.

It is undersfoo& that the site prior to éonstruction
of the Chemical Plant in 1941 was used for agricultural purposes.

Geologically, the site is underlain by Pliocene and
older rocks. Refer to Plate No. 4. These are overlain by the
San Pedro formation and unnamed Upper Pleistocene deposits.
Above these, occur the Palos Verdes Sand or equivaleht of Upper
Pleistocene age. The highly fossiliferous sand encountered in
Auger Boring No's. 5, 8 and 15 drilled during the subsurface -
investigation, and the thin coquina beds encountered in |
Boring No's. 5 ahd 15 probably represent the basal portion of
the Palos Verdes sand zone. The reddish brown deposits
encountered in Auger Boring No's. 8, 12, 15, 17; 19, 21 and 22
represent terrace cerr of probable flood plain origin or may .
be the upper few feet of the Palos Verdes sand modified by

weathering. The dark brown to black organic near surface

‘material probably represents remains from the original agricul—

‘tural usage.
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B. Faglting

\Tﬁeﬁsouthernmést trace (exact location uncertain) of
the Avalon-Compton fault is located approximately 3 miléé
northeast of the area of interest on the north flank of Dominguez
Hill and trends in a northwest direction.

A s@ort, inferred fault is mapped 3-1/2 miles southeast
of the site, trending noftﬁwést towards the area of interest.
There -is no reported evidence of ﬁovement-along‘eithe: of these
faults during Recent time (+18,000 years). The northwest-
southeast trending Palos Verdes fault zone is located approxi-
mately 5 miles to the southwest of the site. This fault is
considered active. -

The thin marker beds (shell and Coquina) encountered
in Boring No's. 5, 8 and 15 indicate that there has been no
displacement at the site due to faulting. No faults are mapped

or were observed in the immediate vicinity of the Shell Chemical

Plant property.

C. Seismology

A study of epicentereventsl for the general area

= (recorded since 1934) reveals that the largest earthquake event

in the general area‘océurred in 1941 and had a magnitude > 5°
(Richter scale) but less than 6 (the damaging Long Beach

earthquake q£_1933 had a magnitude of 6.3). The epicenter for

— e

lan epicenter map is not included in this report because the
latest data available is being compiled for publication by the
California Institute of Technology. The information has not
been published and is proprietory until that time.-
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- this earthquake appeared to be located in the Palos Verdes fault

zone, appro;iﬁately 5 miles south of the site. Numerous earth-
guake events of a magnitude of 4 or less have been recorded

along this fault zone and in the near vicinity. The latest
available information is for 1970 and is considered preliminary.
This shows th§£ approximately 17 events of magnitudes of 4 or

less occurred along the Palos Verdes fault zone'and in the

general area‘of interest (a circle with a'Sfmile radius éentering
on the sité) during 1970. The average number of earthquake events
over the past 37 years is approximately five per year. With the
exception of 1941, all of_these events had a magnitude of 4 or
less. Mbst of the events were ﬁrobably so low in magnitude that
they were not noticed by the general public-and could only be
detected by instrumentatibn;

It is not possible to predicf earthquakes at this
point in time. However, the general area_(S-mile—radius circle)
is seismically active, primarily to the southwest. It is likely
that a structure in this area will be subjeét to the effects of
several.shocks per year with'é magnitude of 4 or less, the majority
of which will probably not even bé noticed. Some time during
the ;ifetime of structures on this property, they will probably
be sﬁbjected to the effects of a shock of the magnitude of 5 or

6. A microregionalization map of the Los Angeles Basin shows

‘that a shock with a probable maximum intensity of VIII (Modified

Mercalli scale) is possible within a 100-year period in the

general area of the proposed site.



As_there is no evidence of faulting in the immed}até
vicinity ofxthe sife, the probability of surfacé rupture due to
earthquake activity is remote.

Ground shakipg intensity depends on the distance from
the earthquake source (epicenter, fault), i.e. the greater the
distance, the.iess the intensity but the longer the duration;
however, soil conditions can influencé the intensity.

- Soil copditioné at this site are.generally favorable
in that the material encountered consists of a relatively homo-
geneous and dense lithologic sequence. A general classification
of the materials encountered are: sandy clay, clayey sand,
sand, and silty/clayey sand. The relative blow count, by a
standard penetration test (i.e. driving a 1-1/2-inch I.D. split
spoon sampler with a 140-pound hammer failing 30 inches) ranges
from 8 to 39 blows per foot of penetration.

Two of the 38 borings drilled at the site were to
depths of 50 feet and one was drilled to 60 feet. Two of the
three deep borings encountered an extremely well cemented shell
formation (quuina) at 45 and 49 feet (Boring No's. 5 and 15).

Refer to Plate No's. 35 and 45.

D. Subsidence

In sSeveral areas of the Los Angeles basin, ground

subsidence has been occurring due to pressure relief from the

- -—

withdrawal of fluids from deep-oil, gas, and water zones.
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Paper 1461, 1959,

M- LT R;“Dﬁnkié7 Staff-Engineer, Shell Chemical Company, who
has been aséiéned to the plant for 29 years, reports that no

subsidence has been noted in the plant area during his tenure.

E. Partial- Reference - Engineering Geology

Albee, Arden L. and Smith, J. L:; Earthguake Charac-
teristics and 'Fault Activity in Southern California, 1966.

Barosh, J. P.; Use of Seismic Intensity Data to Predict
the ngects of Earthquakes and Underground Nuclear Explosions in
Various Geologic Settings, USGS Bulletin 1279, 1969.

California Department of Water Resources; Crusta} ,
Strain and Fault Movement Investigation, Bulletin 116-2, 1964.

California Division of Mines and Geology; Earthquake
Intensities, 1972.

California-Division of Mines and Geology; Faults and
Earthquakes. | |

California Division of Mines and Geology; Provisional
Fault Map of California, 1972.

.Hileman, J.; Southern California Network Epicenter
Maps (uﬁpublished), California Institute of Technology, 1972.

| Poland, J. F., Garrett, A. A. and Simnott, A.;

Geology, Hydrology, and Cﬁemical Character of Ground Waters in
the Torrance-Santa Monica Area, California, USGS Water Supply

Wiegel, Robert L., et al.; Earthquake Engineering, 1970.
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III SOIL INVESTIGATION

A.  Field Investigation

The subsurface field investigation consisted of drill-
1ng.auger bofiﬁgs and excavating backhoe trenches within the
Shell Chemical Plant property at the locations shown on Plate
No. 5.* Wes@érn Laboratories arranged for the bucket auger
driliing and backhoe trench éxcavations. Twenty-two.éuger'
borirgs were drilled with an 18-inch bucket auger. Nineteen

borings were drilled to a depth of 25 feet, two to a depth of

‘50 feet, and one to a depth of 60 feet. Contaminmated Erea

Nedgv—i—and=2~disecovered-by-Boring-Now=2-were~investigated~fér

areal extent a and | .depth- bywdrllling131xteenw24—1nch'bucket -auger

borings and excavatlng 34 .backhoe>trenches. Theoile~and.chemical

DA ok e W B
N

ContgminatednA;eanoeuaadiscovéféﬁ“ﬁi“Vf§ual‘reconnaisSénce‘was )
inyestigated.for.areal.-extent¥#and~depth by excavation of three

backhoe_trenches. .(No's, 23,-26 and*27)." Two other backhoe

trenches.. (NOiS...24-and.25)-werevexcavated to examine-other

potential contaminated-areas: Refer to Plate No.-5*:for-the
location of the auger, borings,. backhoe trencﬁes~and contaminated
areash

Enginee;ing geolqgists (one each froﬁ Western
Labdratofies‘and Ken O'Brien & Associates) supervised the drill-

ing of the auger borings and backhoe trenches, classified the

- subsurface haterials,vand p}epared a field log for each boring

and backhoe trench. The auger boring and backhoe trench logs

are included, Plate No's. 31 through 74.

*In Folio
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Soil samples were recovered from the auger borings
utilizing a 2.43-inch_I.D. split spoon sémpler that contained
either l-inch rings and/or 5- or 6-inch sleeves. Standard

~ penetration £es£s were;made with a 1-1/2-inch I.D. split spoon
samplef driven by a'140-pouna hammer falling 30 inches.
Disturbed saqples were also recovered at various intervals for

- moisture content determination and grading analysis.

B. Laboratory Testing

Representative samples of subsurface materials
recovered from the soil borings were subjected to the following
laboratory tests that were performed by Western Laboratories.

In situ Moisture Content

In situ Density

Gradation/Hydrometer ' . -

Atterberg Limits '

Unconfined Compression

Consolidation and Swell

Swell Tests '

Direct Shear

The in situ moisture content and density determinations
are recorded on the boring logs. The resulté of the remainder

of the tests are presented on Plate No's. 9 through 30.

C. Subsurface Conditions

The materials encountered in the soil borings consisted
of a héterogenéqus mixture of sandy clay, clayey sand, silty sand,
sand , sandy silt and silty. clay.:  This hgterogeneous mixture
extends to app:p#imately +40 feet in.depth. In Boring No's. 5,

8 and 15, a thin. sand section containing numerous shell fragments



was encountered at 42, 39 and 44 feet, respectively. A well
cemented sﬁeil bed (Coquina) was encountered at 45 and 49 feet
in Boring Nofs. 5 and 15, respectively. The typical subsurface
$6il conditions for the Shell Chemical Plant property, except
for the contaminated areas, are presented on Plate No. 6.

As ?reviouslf mentioned, three.contaminated areas

were found during the subSunface—inuestigatiQn, The..areal..extent

of the contaminateq_a{§E§ﬁi§;shownwonvplatewNOx@ZNQVA,profile

/— ) -

‘of_the-vefticalmextentﬂofmcontaming;égg;;n Area No's, 1.and.2

are-shown-on--Plate.NoO...8... The«contamination«consists..of.oil=
saturated.native. materials~in-Area~Nols..1l -.and-2 .~ -In--Area

No..3,~the~oil ~saturation extends-to 5~foot depth and below this

'depth‘thééhatiVe materials-have been' chemically: contaminated to

approximately-10-feet? The.contamination in Area No. .2 also

includes debris (broken éondféte;J@BE&;”OId*tires;’etc.)~that

was-dumped~into - the._sumps.

D. Properties of the Subsurface Materials

The properties of the subsdfface materials encountered
at the Shell Chemical Plant property based on laboratory tests

are summarized in the following tabulation:

-10-



Property
In situ Moisture Content - % dry weight
In situ Dry Density - lbs)ft3

Liquid Limit (sandy clay @ 3.5 to
4.5 foot depth)

Plasticity Index (sand clay @ 3.5
to 4.5 foot depth) ’

Unconfined Compressive Strength
(kips/ftz)‘ .

Standard Penetration - blow/ft

'Expansion - percent

" Direct Shear Test Results

Cohesion - lbs/ft2 :
Angle of friction (@) - degrees

Range

-5

.79
32
10

3.1

0.23

800
24

to

to

to

to

to

to

to

to
to

37
134

43
23

12.4
39
0.95

1,450
32

Averag. e
16
112

37
18

7.3
20
0.55

1,195

27
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v SITE EVALUATION AND ANALYSIS

A. Site Description

The Shell Chemical Plant property (approximately 277
acres) as previously described is separated into two parts by
Vermont Avenue. The portion west of Vermont Avenue (approxi-

mately 195 aores) is bordered on the north by 190th Street, on

the south by the dedicated'right-of-way for Del Amo Boulevard,

‘and on the west by a Los Angeles County industrial area whose

- frontage is on Normandie Avenue. The portion east of Vermont

Avenue (approximately 82 acres) is bordered on the north by Knox
Street, on the east by Hamilton Street, and on the south by the
dedicated rlght-of—way for Del Amo Boulevard

The property is very flat; the total relief is 25 feet

AN

-

sloping to the east (approximately 0.7 percent slope). The

elevation of the site is 20 to 45 feet above mean sea’ level. —ﬁ—

The Shell_ggggigg;‘alantuoccupLeSathexproperty»con- 231

P
e :é¢-¢=e]

s1a;__g‘gﬁuan“ElastomermTechn1car”Center, anddButadlene,¢Styrene
and‘gglymerannAgs. The ex1st1ng structures and facilities
consist of office buildings, warehouses, shops, coﬁpressor
stations,.pump stations, tanks, staoks, towers, exchangers,
vessels, columns, coolers, substations, etc. The existing plant
1s supported by an extensive system of underground utilities

con51st1ng of water distribution systems (domestic, utility and

flre), sewer collection system (sanltary and process), storm

-

drains, steam and gas distribution systems.,

le-.



B. Foundation Conditions

fhé soil investigation revealed that the subsurface
materials are competent except for three contaminated areas.
The subsurface materials consist of a heterogeneous mixture of
sandy clay, clayey sand, silty sand, sandy silt and silty clay
to a depth of;approximately 40 feet. Below that depth, the

subsurface materials consist of sand and shell fragments including

a well cemented shell bed (Coquina)'to apprdximatély 57 feet.

Because of the competent nature of the subsurface
materials,‘spread footing foundations can be utilized to support
structures that may be constructed at this proposed industrial
park site. Based on strength data aetermined by laboratory
tests, the following are allowable éoil bearing values for the:

near subsurface materials:

Continuous Footings - 4,000 pounds per square foot
Square Footings - 5,000 pounds per square foot

The depth of eﬁbedmeht of footings hust be equal to or greater
than the width of the fobting. The above bearing values are
for maximum embedment 6ff5 feet and_includes ﬁérmal live load
plus déﬁd load and the weight of the footing.

Settlement analyses were made in order to obtain an

‘order of'magnitudé of settlement under foundation loads. For

"a 5-foot square fdoting embedded 5 feet with a load of 5,000

-..pounds per square foot, the settlement will range from 2 to

-13-



5 inches. The maximum settlement assumes the sﬁbsurfgce soil
conditions ieflect the weakest material encountered. The 2-inch
settlement assumes the subsurface conditions reflect the
étrongest material'encduntered. For smaller size footings, the
settlement will be considerably less. The 5-inch settlement is
a theoretical;value that would nevef actually be attained

because allowable load would never be imposed on the foundation-

- s0ils~100 percent of the time.

' Pilings or caissons would only be required to support
extremely heavy structures. For the normal light to medium
fype industrial structures; spread footings can be utilized
without problem.

Each foundation design for industrial structures must
be individually analyzed. The foregoing‘bearihg values and
estimated amount of settlement are given for informational

purposes only and should nét be used carte blanche.

C - = - e

c. Con&aminated~ﬂweas
th;ge«eontamiﬁaf@ﬁ”ﬁf@ﬁ?‘%efé‘ﬁfEEloseéhaﬁring the

subsurface..investigation. »rAs‘previdusly-mentioned; the areal

"~ extent of the_contaminated-areas~is shown-on«Plate=NoT"7 and

theﬂproiileaoigtheuyerticalﬁextent?cfﬂContaminated*AreaﬁNb‘éivﬁ?
aggkzmismgiven:oanlate“Nqua&m&"

_ Inp Area No's. 1l and‘2j-the-contamination“consists of~

- ——

oil-saturated.materials-that are-softanhdunstablei In addition’
QiggyﬂgmwzmcontaihS“débriS“ﬁﬁﬁ?ﬁétﬁﬁﬁmaf*E6Bbfeté”?ﬁbbre,

organicwmaterial}»steel;kclay-pipe,-etc,§MThew@gpghyofmcontamination

-14-



in-Area—No-—I—is 5 feet—and—imrAreaNo+—2,is_ 25 _feet. 1In AFea
No;wéﬁxgheHoilwsaturaticn‘exteﬁds*ﬁo_Safootﬁdepth~and*betow*this
depth4_ihe«natixeﬂmggggiglg,have,been-chemicatlyacontéminaxeddto
approximately=t0<féet.

Area No. 1 is approximately 670 feet long and 110 feet
wide (1.7 aC{és); Area No. 2 is approximately 390 feet long and
varies in width from 60 to 150 feet (0.6 acre); and Area No. 3
ié approximately 250 feet long and averages 170 feet wide (1.0
acre).\ The contaminated‘greas are not suitable as building
sites and in their present condition could be used only for
parking areas or storage sites.v It is feasible to remové and

replace the materials in Area No. 1l; the feasibility of removing

and réplacing materials in Area No. 2 is marginal; and it is not
‘ -

~

feasible to remove and replace the materials in Area No. 3.
The amount of contaminated maﬁerial in Area No. 1 is
approximately 15,000 cubic'yards. The cost to remove this
material is estimated at $2.50/cubic yard plus the charge to haul
the material to a disposal site. Area No. 2.contains approxi- -
mately 24,000 cubic yards of contaminated material. The cost to
excavate this material will probébly amount to_SS.OO(cubic yard
plus the cost of hauling to a disposal site. Area No. 3 contains
approximately 16,000 cubic yards of contaminated material. The

cost of excavating this material will be approximately $4.00/cubic

“yard plus the cost of transporting the material to a disposal site.

Photograph‘No's. 1 and 2 (following page) shows the oil-
contaminated material and the debris found in Contaminated Area

No. 2.

-15-



PHOTOGRAPH NO.
Oil-Contaminated Material

1

NN

NN

e pums Y

N TN TN N N N e S N N N SN

P 4 T AN S
«\x .\\4..

R T
Y/

’

2

PHOTOGRAPH NO.
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D. Demolition

The Shell Chemical Plant property site éontains a
great number of structures that are aboveground and the site also
includes many underground utilities. The aboveground structures
and underground utilities were designed to support a petro-
chemical operétion. Almost all of the buildings and utilities
cannot be utilized to sﬁpport a modern industrial park. Those
feﬁ pérmanent»buildiﬁgs-that could possibly be usable will
require a great deal of renovation and it is most probable “that

the existing location of these facilities would compromise the

- planning of an efficient industrial park layout. The existing

in-plant road and streets are.substandard and do not comply with
the requirements §f the City of Los Angeles. The railroad tracks
within the in-plant area are for the most part improperiy )
located to support a modern industrial park.
All aboveground sufface structurés ;hould 5e removed.
All near éurface foundations (depths of 2 to 3 feet or less)
should also be removed. Those ﬁoundations which are at a depth
greater than 3 feet can remain in pléce and should be identified

so that future industrial park pla-ning and industrial building

construction can take into account whether or not they will have

to be reﬁoved.

All existing underground utility lines that cross or

“are within éhe right-of-way of future dedicated streets will

"have to be removed. All other utility lines can remain in place but
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shoﬁld be purged. These utility lines may have to be removed
when indusﬁ;ial building construction and dévelopment of
individual lots occurs. )

A majority of the in-plént railroad track will héve
to be removed and reconstructed to support the industrial park
lay§ut. The ?ailroad track and ties ére saivagable. The ballast
is not salvagable.but can be utilized in the construction of
structural sections for streefs and parking areas.

The cost of removing railroad track is approximately
$2}00/1inear foot. The cést of_recoﬁsfructing'railroad track

(utilizing used track and ties with new ballast) is approximétely

$10.00/linear foot.

E. Grading , _ _ .!\
The Shell Chemical Plant property is relatively flat. |
The total relief is 25 feet; the terrain sloping due east from
elevation 45 feet at the west property line to elevation 20 feet
at Hamilton Sﬁreet (approximately 0.7 percent slope). Within
the plant site, there are areas that have been raised 3 to 4 feet
above the existing grade to pro?ide pads for petrochemical
structures.
There should be no problem in rough grading the plant
site'érea to theAplan of the future industriai,park except for ’

existing utilities and fouridations that may be encountered. The

.surface and subsurface materials can be excavated with conventional

._1.8..



- . earthmoving equipment. It is not anticipated that a great deal

A’ J:I.\. .

of grading will be required to prepare the site for industrial

. subdivision development.
i : - ’

N , F. Streets
The  existing roed and street system of the.Shell
) Chemical Plant cannot be retained and utilized in the propbsed
indue}rial park layout. Further, the in-plant road and streets
are substandard and do not comply with the City of Los Angeles
Bureau of Engineering requirements. | |

The Preliminery Industrial Park Layout (Plate No. 3)
indicates a tentative layout of streets for the propbsed
r industrial park. The Bureau of Engineering has indicated that
J . ‘the total right-of-way width Of. 64 feet will have to be provided ~

and dedicated. These collector streets will have a paved width

of 44 feet witn.curbe and gutters and a 10-foot pankway on each
[J | side within which will be constrnctedia 5-foot sidewalk.
F} The Preliminary Industrial Park Layout plan indicates
' the extension of Knox Street from‘the Qesﬁ property line to

Vermonthvenue and widening of Knox Street from Vermont Avenue
" to Hamilton Street. The preliminary plan also indicates the
H ‘extension of Francisco Street from the west'prdperty line
.easﬁerly to.Hamilton Snreet. ‘'Whereas Knox Street can be continu-

-..ous_from Normandie Avenue to'Hamilten»Street, there are problems
fo in continuiné Francisco Street. At the present time, Francisco

.- ‘ Street is located within Los Angeles County and there is a
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cﬁl-de—sac at the east end. Unfortunately, an industrial build-
ing projects approximately 2 feet northerly of the south eurb |
line of Francisco Street.at the east end, and in order to connect
Francisco Street, a slight curvature at this location would be
required. This may or may not be possible.
| Theféureau~e£.Enginee:iag.has—indieated—the—éei&owihg
requmrements—wathmregé;garg_extertor*etreets~

* An_addltlonal»25—foot*rLght—ofhway—wr&%—beﬁﬁannxeﬂ

bOundéry—eéfthe~6he&&—ehemieak*Piant-property“ﬁﬁﬂ“that~constrUC—
tion—ef~oneahali—ofua_majgrug;ggweymwillsbewrequired. One-half~
ofwthe~majdr“hiﬁhwaY“Tﬁcruaee“a~4OffoetJpaved»width%mcurb'and
gutter,~and~a~10-foot*pérkWE?“thatwis*fully“pavedeithwcencrete..
Thls requlrement~bymthe“§~;egg_oﬁ_Englneerlng*wlllgrequlreuthat
the property fence be:rmoved- northerly 25 feet-and- that“the ‘rail-
road»trackShparalielihg‘Del y\ite) BoulevardMWIII'have “to be”
remonedeand‘relocated,

Vermont Avenue isha«majer highway and at the present
time, the right-of-way width is 80 feet. The Bureau of
Engineering has indicated that a iOO-foot width of right-of-way
will be required. This means that an additional dedication of -

10 feet on each side of Vermont Avenue will be required from

'Del Amo Boulevard northerly to Kniox Street and 10 feet only on

‘the west Slde of Vermont Street from Khox Street to 190th Street.
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The fence line on(ghe_east side of Vermont Avenue between Del

Amo Boulevard and Knox Street is on the line of the future right-
of-way. There is a fence on the west side of Vermont Avenue

frém Del Amo Boulevard tg/gnéx Street but it is located

westerly of the future right-of-way line. At the present time,
the portland ?eﬁent concrete pavement width.of Vermont Avenue

on the east side of the

Ut

centerline from Del Amo Boulevard to
Knox Street is lsmféet with a 5-foot asphalt concrete shoulder.
The pavemeht‘width‘on the west side is 25 feet with a 5-foot
shoulder. North of Knox Street to 190th Street, the pavement
width of Vermont Avenue on the Qest side of the centerline is
25 feet with a lj—foot-wide asphalt concrete shouider. The
fence line on the west side.of Vermont Avenue frém.Knox Street
- to 190th Street is located along the future right-df-way line.
The Bureau of Engineering has indicated that 190th
Street will be construéted fo a major highway with a 100-foot .
right-of-way width. Betw?en the north property line pflfhe
Shell Chemical Plant and thé new south right-of-way line for
190th Street is a strip of land 50 feet wide which is owned by.
the‘Citonf Los Angeles and cont&ins an open drainage ditch.
The Bureau of Engineering has indicated that the City of Los
Angeles contemplates the widening of 190th Street at an early
. date ahd included therein will be a storm drain constructed by
'"thé“Loé Ang;ies County Flood Control;bistrict. The existing

drainage ditch will then be covered and the land sold to the

-

-2]1-



" tains 2.2 acres.

.adjoining property owner. This strip which is 50 feet wide, as

previously mentioned, is approximately 1,900 feet long and con-

G. Storm Drainage

The development of an industrial park on the Shell
Chemical Plan£ property will require the design and construction
of a new storm drainage system. The existing storm d:ainage
system cannot be retained to serve the needs of the proposed
industriai development and %urther will not conform to the
requirements of the City of Los Angeles and Los Angeles County
Flood Control District.. | '

Fortunately, there are_four'posSible storm drainage.

~outlets for the Shell Chemical Plant property. They are: R

(1) The storm drain in 190th Street which drains to

the east. ' »
'(2) The storm drain in Knox Street that drains
easterly of Hamilton Avenue to the Harbor Freeway outlet.

+

(3) A stofm drain located in Kenwood Avenue (a noréh-.
south sfréet) located .one block south of Del Amo Boulevard,
approximately in line with the west boundarf of the property.

(4) a Los_Anéeles County Flood Control channel that

is located approximafely 900 feet south of Del Amo Boulevard.

. Access to the Los Angeles County—F%ood Control channel can be

attained via Hamilton Street or Verment Avenue.




The capacity of the 190th Street drain, the Knox Street
drain, and fﬁe Kenwood Avenue drain are limited. The Los Angeles
County Flood Control District channel has virtually unlimited
capacity. Tﬁe bureau of Engineering,-City of Los Angeles,
recommends that in devéiopmént of the storm-drainage system for
the proposed }nduétrial dévelopmeﬂt ;hat the subdivision be
divided into four drainaée zones. These four zones would drain

into the aforementioned existing storm drainage systems.

ﬁ, Waterxr

Water for the proposed inaustrial development on the
Shell Chemical ‘Plant property will have to be obtaihed from thé
Los Angeles Department of.Wétei and Power (DWP). DWP was
contacted to ascertain the requiréments they would impose for -
supplying Qater to the.propéséd industrial development.

At the present time, there is an existing ﬁWP water
main serving the Shell Chemical Plant. The main is located in
the proposed right—of-way_to be dedicated fér Knox Street.' A

24-inch main extends from Normandie Avenue to Vefmont Avenue;

easterly of Vermont Avenue, the main is reduced in size to 20

inches and extends to the Metropolitan Water District line.

DWP indicates that this main has served its useful life (31
years) and would be of no value in sérving the proposed
industrial Qevelopment. DWP indicates that a complete new system

would have to be developed for the industrial subdivision. The

water supply is available at 190th Street and Normandie Avenue.
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. Off-site improvements would probably have to be extended

77

easterly in 190th Street to Vermont Avenue and southerly in

Normandie Avenue to Del Amo Boulevard, in. Knox Street from

f‘"‘ =

L

Normandie Avenue to the west property line and in FranCLSco

Street from Normandle Avenue to the west property line. On-

. | site improveqents would be required along Vermont Avenue from

v 190th Street to»Del Ame Boulevard, along Avenue A, along Avenue

L ' B, along Knox Street from the west boundary to Hamllton Street,
along Francisco Street from the west property line to Hamilton

:) Street, within_the Del Amo Boulevard right-of-way from

r. .~ Normandie Avenue to Hamilton Street, and along the east side of
Hamilton Street from Del Amo Boulevard to Knox Street. Refer

{rj . to Plate No. 3._- | |

Off-site improvements are those which are constructed

within a st;eet right-of-way that requires excavation of pavement

[ and replacement thereof. On-site improvements are those which
-can be constructed prior to paving within the industrial sub-

. | division, and witﬁih existing street righte—of-way outside of

the pavement area. The water main that weuld be ektended'along

Vermont Avenue, Del Amo Boulevaré, and Hamilton Street would be

considered as on-site improvements because they can be -

constructed within the_street_rights-of-way without disturbing

the pavement.

; | 24



Preliminary estimates indicate that 12-inch water mains

will be required. The cost per foot of off-site improvements is

approximately $31.50/linear foot. The cost for on-site improve-

ments would be approximately $13.00/linear foot. Fire hydrants

"will be required within the industrial development and at the

present time, the cost of installing 4 by 4 hydrants is $784.00

each. However, in the near future, the cost of furnishing and

'ihstailing fire hydrants will be increased 15 percent.

Along the céllector streets, fire hydrants can be
installed on one side of the street only and spacea 300 to 400
feét apart. Fire hydrants along major highways will have to be
placed on both sides of the street at 300- to 400-foot intervals. °

DPW indicates tha£ the total c@st of the water system
(on- and off-site) will havé'to be borne byAthe subdivider and )
this includes cost of the fire hydrants. The water system can

be constructed incrementally; however, the terms of payment are

cash in advance.

I. Sewers

The existing sanitary sewer system for the Shell

i Chemical Plant cannot be ‘adapted to support the proposed

industrial development. Therefore, local sewer mains will have

to be constructed in the collector streets and extended to trunk

--1lines. There is an existing trunk sewer line in Vermont Street

that extends from just north of Knox Street, soﬁtherly to Del

Amo Boulevard, and then easterly in the Del Amo Boulevard

e, | -
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right-of-way to Hamilton Street. There is also a trunk sewer
in Normandié-Avenue that flows southerly.

The Bureau of Engineering, City of Los Angeles, has
indicated that they will designate to which trunk line the
sewage collection system for the probosedvindustrial develop-
ment will dra?n. There is adequate capacity in Vermont Avenue

and Normandie Avenue to_accommodate the sanitary sewage that

“will be generated in the proposed industrial development.

J. Electricity ) .

The demolition of the Shell Chemical Plant will
necessafily include reﬁoval of the electrical distributién system.
Therefore, an entire new system will,ﬁe required for the proposed
industrial development. The electrical power for the industrial ~
development will be supplied by the Los Angeles Department of
Water and Power. There is apparently sufficient power capacity
available nearby to support the proposed industrial development.
The Preliminafy\Industrial Park Layout (Plate No. 3) indicates
an area reserved for a DPW substation located northerly of the
Del Amo'Boulevard right-of-way.adjoinipg No:mandie Avenue. The
electrical distribution system would emanate from this location

and extend northerly and easterly.
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. \'4 SUMMARY AND RECOMMENDATIONS

I

The follow1ng summarizes the pertinent features for the

N

industrial subdivision development of the Shell Chemical Plant

r_....
[

property.

A, Site Description

Nagak

(=

The Shell Chemical Plant is located in the City of

Los Angeles, Los Angeles County, California, southwest of the

!

S

: intersection of the San Diego and Harbor Freeways.

M

The accessibility to the site is good and there are

——
Ll

nearby off-ramps from San Diegc and Harbor Freeways. Major
highways abut the property on the north (190th Street) and on
_ - the east (Hamilton'Street).',Vermont Avenue, a north-south major
. .highway', divides the property into two parts. |
.o The area of the property is approximately 277 acres.
The 51te is relatively flat, sloplng to the east at
0.7 percent grade ‘from elevation 45 feet at the west property
o llne/to 20 feet above mean sea level at’ Hamilton Street.
The subsurface materlals are competent; no unusual
| : foundatlon problems should be encountered except in the three
areas thatxﬁad‘been used as dlsposel for o0il and chemical

4

materials.

ki

roTTY

Lot



g
-

T

M

m—

pr— -

LT

LT
EHERNC

oy

B. Existing Facilities

Tﬁé»exiSting facilities at the Shell Chemical Plant
consist of office buildings, wafehouses, vessels, tanks, columns,
coalers, exchangers, pﬁmp stations, compressor stations, etc. |
These facilities will have to be removed prior to industrial
development_s?nce they were designed to support a petrochemical
operation and cannot be effeétively’integrated inté a ﬁodgrn and
industrial park. | |

Underground utilities at the Shell Chemical Plant
consist of water distribution, sewage collectiog, storm
drainége, and gas distribution. .These utilities will virtu-
ally haVQ no.retention value fo: industrial development since
they too cannot be effectivély integrated into a modern

industrial park.

C. Analysis of the Features of Industrial Subdivision

'Developméntf.

(l)‘Grading.- No serious grading probiems. Materials
can be excavated with conventional earthmoving equipment.
| (2) Storm Drainage - Four outlets are available for
'storm drainage and a carefully engineered design can be
achieved with relative ease. .
;(3) Streets - City of Lqé'Angeles, Bureau of Engineer-
;iné specified thatfcollecto: streets should be constructed for

the interior access to the industrial park lots. = These collector

streets can be connected to major highways to the north

-28-
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(190th Street), east (Hamilton Street), west (Nbrméndie Avenue)
and within>thé development (VermontAAvenue)

(4) Water - Los Angeles Department of Water and Power -
indicates that an ade@ﬁate,water supply is available for proposed
industrial develoﬁment at 190thAStfeet and Normandie Avenue.

(S)ASewage - Sewage collection facilities can be

~developed to flow into existing trunk 'lines located in Del Amo

- of the proposed industrial subdivision.

Bouleuvard and Vermont Avenue.
(6) Electricity -.Electric power available from Los
Angeles Department of Water and Power within the project

boundaries.

D. Recommendations
. The development of the Shell Chemical Piapt property
into an industrial subdivision appears to have only two serious
problems; The first prbblem is the demolition of the existing
facilities. The demolition of the aboveground facilities should
befaccomplishedAwithout too much problem. Removal of the under-
ground utilities and facilities (foundatidns):cpula.be costly

and it is recommended that only those underground utilities and

E facilities be removed that are necessary for the development '

ﬂﬂu;ustneetnreqﬁireméngsoimposedey*fﬁé”Citywovaos

Angeles Bureau.of.Engineering for-the«proposed-~industriak

subdivision.development-are -not-unusual.except=for-one.element.
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This—element is witrhregasd-to—the dedication. of 25. feet.of
additiomat~right=of=Way—~alorng=the=south.property line.for..Del

_Amo4Bqulevard;anduthemconstructioniof;one-half of the major

‘highway. To meet»thism;eggirement‘wquld«necessitate relocation

- of .the railroad. tracks-paralieling'Del Amo Boulevard.

The property sout@ﬁgf@&ﬂg&£g§~4ngeles Department of
Water-and - -POwer. rlght—of—way andrnorth .of .Del Amo. Boulevard
west of- Vermont Avenue-- 1sqgfﬂ11m1tedfva1ue.1n 1ts ‘Present
condltlon-because'of*theetagmcontamlnatedaareasﬂitgtalﬁarea,.
2.3 acres). One ofmthe«eontaminateg;qreqewgggld»be:reQEVed;‘
however, the cost of rehabilitating thejother_cohtaminated_area
would~be7prohibitiVe. I area to the_.south
of the,Depéxtmentaof«WateruendePowerrright:of:ﬁayuprobablymhas

a_use. for parking.Qr..storage.only..

-

il

The.potential. commercial or industrial development

along.Del- Amo Boulevard-from Normandie~Avenue:s-to Hamilton-Street

'is limitedﬁtd‘theunorth~of“Del-AmOfBoulevard;sincegthe»areaﬁto

the south.ls residential.
The_connect;on.of.ne&—ﬂmouaoulexaxd_tgnEﬂs.EéPens1°n

of 203rd Street“xw;;drequlre a_right, angle.turn.to-the-north.at

NormandlerAvenue and a_l left turn 186 feet north. onto- 203rd

e FA,A‘-‘Q<-F--L"""

Street. Therefore,. the creation of an efficient,east:west

hajor,highwayAutilizing;Del4Amo Boulevard and .203rd. Street will

be” dlfflcult.

Itelsarecommendedmthat»the matter»oﬁ.w1den1ng Del Amo

1t g e T A LR ATe V=

Boulevardnbe—pursued”as’fdllows.i Del AmoiBou}evard»shouldnbe

..30-.
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designated*as*a“colleqtor street and-not<assasmajor=iriyhway.

This would reduce the right-of-way requireﬁent for Del Amo

‘Boulevard from 100 to 64 feet and only 7 feet of additional -

- , (
right=of-way would be required. Dedicating-only 7 feet of

right-of-way along the south property line would allow the
northerly'tragk of the parallel tr&cks along Del Amo Boulevard
to remain ;n place. Thé éoutherly track would have to bé |
femoved and the northe:ly track extended -to cross Vermonf

Avenue, appfoximately 15 feet north of the existing crossing.
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reaction. ‘ ‘ C.C.& F. WESTERN DEVELOPMENT CO., INC
DRY DENSITY ' ' . TYPICAL ‘
ML UNIFIED SOIL CLASSIFICATION SYMBOL ) s
. LBS./CU.FT. - ' SUBSURFACE SOIL CONDITIONS
. \ : , : SHELL CHEMICAL PLANT PROPERTY
' ’ : Los Angeles, California .°
DRWN BY: B.4A. DATE: 9.21.72 Joa_ NO. | PLATE NO.
CHKD. 8Y: M. LT DATE:9.21.72 7294 6 .
KEN OBRIEN & KS%OCI;YI'Eb
CONSULTING EENGINEZERS -
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® | CONTAMINATED AREA NO.2 _ _CONTAMINATED AREA NO.I i
AUGER ) L
BORING NO.
2-E] 2-Cc] [2-A - I-H I-F] 1-D I-B] 1-X
| 2-D [2-B] [_2J - [=1 -G | I-E I-C [1=-A
ELEV. |
(Feet) .
40 ‘ T — = " S 40
REFUSAL ON " |
. CONCRETE BLOCK |
30 ~ — R o - 30
REFUSAL ON < e

, N\ woe ¥
. ' COLLAPSED
20 _ — L T : ‘
DEPTH LIMITS OF —/\ s o ~
REA ) -~ _0o R : :
e ,_:*'"'—‘_“‘—_"‘ , . y
- - —- 10

CONTAMINATED AR
— — — WHERE 'INFERRED ——— . . —35¥°

10 . " 4
| | | 5 ' ~ EAST
, B>

SCALE

5L D | .
' S 4),/— CONCRETE B8LOCK |

| o k '

J : ' 20

@C’ - ' VERTICAL - | Inch = 10 FEET
~ HORIZONTAL — | Inch = {00 FEET
2 .
- s : T o
% - . - . ) } .
| : CABOT, CABOT & FORBES
| C.C.&a F. WESTERN DEVELOPMENT CO.,INC.
. PROFILE _
NOTE - A - | CONTAMINATED AREA NO'S. 182
REFER TO WPLATE NO.7 - FOR AREAL EXTENT - SHELL CHEMICAL PLANT PROPERTY
‘,;. Los Angeles, California
T . ORWN gy: vV.R. W, OATE: 9-14 -72 JZa3 ND. PLATE ~NO.
. ] . _ CHKO. 8v:m.L.T. DATE:9-20-72 T298 8 )
| | | KEN O'BRIE N & ASSOCIATES | -
. (n\sllll NG B EEN :
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UNIFIED _SOILS —CLASSIFICATION SYSTEM
FINES FINE SANO | MEDIUM SAND  JCOARSE SAND] GRAVEL
"MICRONS T 1 - U.S. STANDARD SIEVE SIZES R . T
100 - LS 10 20 50 200 80 50 30 20 16 | 4 7z 3 z_ 2213
}____ e 4 —
yd a
90 é" . 90
80 _'J__){ U S, : — 80
/ N
70 f 70
o 1] —I ] B}
2 [ o
o - S S SO Y U N S _ .
g 60 — R 9 Y Y S A PO PO n . - 60
- I — A T T T S
&
‘0o 50 50
& — =
o e R
. I —
S 40 — N A I A SN PO 40
(o) / RN S
- l‘.7 - b f—— } —}-——— —_— - — -
—_— - — - - e fee - Ae—- —_—— e e e |- -
30 4, — —e e —_— —_ e - JO . PN RPN SN [N 30
o hee—— i —— i ————— ./ - - —— e =) e - b e— — )
= - I | N I
20 20
10 - 10
o A 1. 1 V' e o - . l A lJ Ll Tn F I S T —r o
1 . 5 10 20 80’ 800 IOOO IOOOO 80000 MICRONS
L T S .41141.111111 e b )Ll |JJL|.||| | S A
T A L WLER N N M B T ITIT1II|H l'l’r‘ llllr T 'I'l'llllll LB
0.00008 0.0001 0.0005 0.001 0.08 0.1 2 3 INCHES
EQUIVALENT GRAIN DIAMETER
. CABOT, CABOT & FORBES
Sample Boring No. 6 Depth: 8.5" ! :
P J ep C.C.&F. WESTERN DEVELOPMENT CO.,INC.
% Sand £g . SHELL CHEMICAL, PLANT PROPERTY
% Silt 19 _ . i GRADING ANALYSIS
% Clay 2'} PRONJOE,Ct -‘298 DATE 9—11-72 PLNAOTE 13
CLAYEY SAND (SC-SM) . , KEN O'BRIEN & ASSOCIATES
! . CONSULTING ENGINbEIlb

KO AA.
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- SANDY CLAY (CL)

UNIFIED__SOILS _CLASSIFICATION SYSTEM
L FINES FINE SAND MEDIUM SAND  |COARSE SAND] GRAVEL
MICRONS 1 U.S STANDARD SIEVE SIZES R 3. * [
5 10 20 50 200 8 50 30 20 |6 o 4 T 37 1 2213
100 . 100
- — _ ]
90 g - 90
80 2, — - 80
, - T o -
70 —— Al . — 70
Y 4
z N /1
? - —
0
& 6 _/_ — — — = 60
- 1A ) |
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Y . 7z p B A _
, — A Gy o —
40
(o] ] +  — N SR
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| .1 10 20 80 100 500 1000 5000 10000 80000 MICRONS
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L] M 1AL R R v 7177 T 11101 1 RN R AR ! | T "TT 11107 M | I
0.000008 0.0001 0.000% 0.001 0.005 0.0} 0.05 0.1 0.5 | 2 3 INCHES
. EQUIVALENT GRAIN DIAMETER :
' ~ CABOT, CABOT & FORBES
ample Boring No. 6 Depth: 18.5" !
Samp J ep 8 C.C.sF. WESTERN DEVELOPMENT CO.,IlC.
& Sand 58 SHELL CHEMICAL PLANT PROPERTY
$ Silt 11 ’ GRADING-__ANALYSIS
t Clay 31 | PP%ECT 7298 oate 9-11-72  Fhot 14

KEN O'BRIEN & ASSOCIATES
' CONSUL’]‘ING ENGINEERS

[



UNIFIED SOILS CLASSIFIICATION SISTE&

FINES FINE SAND MEDIUM_SAND _ |COARSE SAND] ] SRAVEL
|MICRONS .= U5 STANDARD SIEVE SIZES ER 3’ . TR
100 ' 2 50 200 §0 50 16 | 4 2z s 2 222 3I00
,’/

90, 4 - 90
——-1 -8
I

80 [1 80
I __ ]
/ .

70 . ] 70
0 ——— /A
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& 60 7 60

]
- Ji
5 I
S 50 7 50
@
w I
a [
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40 4
: J, °
2 7

[
30 / 30
20 e 20
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10 10
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' s 10 20 50 100 600 1000 5000 10000 . 60000 MICRONS
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0.00008  0.0004 . 0.0008 0.00 0.003 0.0 0.05 ol . ‘ .08 - | 2 3 INCHES
_EQUIVALENT GRAIN DIAMETER
Sample Boring No. 6 Depth: 24.0' : ' CABOT, CABOT & FORBES

$ Sand 76

t Silt 12

$ Clay 12 _
CLAYEY SAND (SC-SM)

SHELL CHEMICAL PLANT PROPERTY

C.C.sF. WESTERN DEVELOPMENT CO.,TNC.

GRADING ANALYSIS

et

PROMCT 7298 . oaTE 9-11-72 PATE g

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS
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UNIFIED SOILS_CLASSIFICATION SYSTEM
FINES FINE SAND | MEDIUM SAND  [COARSE SAND] GRAVEL
MICRONS 1 US_STANDARD SIEVE SITES P v I
100 . 5 i 20 50 200 80 50 l 3Q [ 4 y. & : 2 _2°22 3!00
: ~ il IO o -
90 - v 90
80 ' e - : ——— 80
. - o B e e e
70 - _ : 70
g . / - - pu—
@ [IZ.'T i R DO ] — _ [~
& 60 ——— "Z/'—_ — A I RIS I [ ] 60
e  A— - o i B -
Z y4 J . —_—
G 50 ‘ 50
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o Y —
4 < 3
I 40 = 40
6 - - e I J —]
- - = R N ]
A R Y _
30 < —— 111t - 30
20 ' 20
10 10
o 'y A A Add ol A A l L lA l 1 lll — 1771 - 0
] 5 10 20 50 100 500 1000 5000 10000 50000 MICRONS
N N ' e | a1 o g da bl L Lo b tal drntl bl L1 PR NN e I
ML et rretrr T vV T T T 0T T TV TTOTT T TTTTTT AT T
0.00008  0.0004 0.0008 0.001 0.005 0.0 0.05 o. 05 ] 2 3 INCHES
EQUIVALENT GRAIN DIAMETER
. CABOT, CABOT & FORBES
. ' _ '
Sample Boring No. 7  Depth: 3.5 C.C.&F. WESTERN DEVELOPMENT CO.,INC.
' : SHELL CHEMICAL PLANT PROPERTY
% Sand 55
s sile 1 : | GRADING _ ANALYSIS
1 . B PROJECT AT PLATE -
% Clay 28 _ ' NO. 7298 ©oATE 9-11-72 NO, 16
Y - } . .
CLAYEY SAND (SC-SM) , KEN O’BRIEN & ASSOCIATES
4 ' ‘ CONSULTING ENGINEERS
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- . UNIFIED SOILS CLASSIFICATION SYSTEM :
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Sample Boring No. 10

$ Sand €5
% Silt 11
$ Clay 21
CLAYEY SAND (SC-SM)

Depth: 8.5'

CABOT, - CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMYCATL PLANT PROPERTY

GRADING _ ANALYSIS

R

PROJECT
NO.

7298 ©0ATE 9-11-72 Pt 11

KEN O’'BRIEN & ASSOCIATES
' CONSULTING ENGINEERS
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UNIFIED _SOILS CLASSIFICATION SYSIEM

FINES . | FINE SAND 1 MEDIUM SAND  |COARSE smo[ GRAVEL
. MICRONS L U3 STANDARD SIEVE SIZES W 3 . N I."—..
100 M I 20 50 200 BO 50 3020 | 4 ¥ ¥ % 32230
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Sample Boring No. 14  Depth: 3.5' : CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
"% Sand 51 SHELL CHEMICAL PLANT PROPERTY
s silt 11 | g GRADING _ ANALYSIS
% Clay 33 : : PSS 7208 oAt 9-11-72 Sof. 18
SANDY CLAY (CL ' ' ‘
(CL) | , | KEN O'BRIEN & ASSOCIATES
4 - CONSULTING ENGINEERS
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CLAYEY SAND (SC-SM)
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‘ UNIFIED__SOILS cus;t!ALr‘lon SYSTEM . .
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Samp | > Dep 8.5 C.C.&F. WESTERN DEVELOPMENT CO., INC
% Sand 60 SHELL CHEMICAL PLANT PROPERTY .
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3 Clay 13 w1 | PROXCT 5398 oate 9-11-72 "ot 19

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS
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UNIFIED SOILS _CLASSIFICATION SYSTEM
FINES R | FINE SAND | MEDIUM SAND  [COARSE SAND| QRAVEL
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Sample Boring No. 18 Depth: 13.5' - CABOT, CABOT & FURBLS
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§ Silt

$ Clay

SAND (SP).

O O

e

C.C.&F. WESTERN DEVELOPMENT CO.,IN
SHELL CHEMICAL PLANT PROPERTY
GRADING _ANALYSIS

PROJEC T

7298 oate 9-11-72 Lot 20

'KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS
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UNIFIED_SOILS cussun{c‘mor« SYSIEM
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' EQUIVALENT GRAIN DIAMETER ‘ :
Sample Boring No. 19 Depth: 8.5 CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
s Sand 66 , SHELL CHEMICAL PLANT PROPERTY
$ Silt 16 - GRADING ANAL_!&S
CLAYEY SAND (SC- SM)
, KEN O'BRIEN & ASSOCIATES
14 CONSULTING ENGINEERS

¥NAA FORM-A



oy ——— g . f ey

- YL T e SR -
) — UNIFIED _SOILS _CLASSIFICATION SYSTEM : !
. FINES , | " FINE SAND | MEDIUM SAND  |COARSE SAND| GRAVEL
MICRONS 1 .- U.S. STANDARD 3IEVE SIZES 3" . 3 N [
i00 - 2 5Q_ 200 80 50 Q20 16 | 4 L A 2273,
90 . 90
/
7
7
80 A 80
” .
70 + — 70
© /
z - 7
n 7
2 60 : 60
g -
/
B Vi
4 )
S 50 7 50
o . -
o [
3 40 7§ 40
5 7
[,
30 = —1- - —30
20 — 20
10 10
o 4 2 s 4 Iy - g 4 l i ll l l lLl
] - 10 20 50 100 800 1000 8000 10000 80000 MICRONS
NPT I | P TPOE VO U 15 W B 1 MU GO WP (0 0 0 N6 I DRSO PR G S U T I T ) NI TP S
RSB s s w L R 0 I NS RN N I UL O AR B B DAL B D R | B L B IR R R R IR B
0.00008 0.000 0.0008 0.001 0.005 0.0l - 0.08 o.4 0.5 | 2 3 INCHES
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. ! ]
Sample Boring No. 20 Depth: 6.0 C.C.&F. WESTERN DEVELOPMENT CO.,INC.
s Sand 66 SHELL CHEMICAL PLANT PROPERTY
3 Silt 18 » GRADING  ANALYSIS
$ Clay 16 “f [PROXET 579g oare 9-11-72 . "R 22

CLAYEY SAND (SC-SM)

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS
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UNIFIED SOILS CLASSIFICATION SYSTEM
FINES FINE SAND i MEDIUM SAND  [COARSE SAND| ORAVEL
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Sample Boring No. 22 Depth: 4.0' CABOT, CABOT & FORBLS
P d P C.C.&F. WESTERN DEVELOPMENT CO., INC.
% Sand 60 SHELL CHEMICAL PLANT PROPERTY
¢ silt 21 . —_GRADING __ANALYSIS
$ Clay 19 "7 | PROJECT 7298  pate 9-11-72 PLATE 23
CLAYEY SAND (SC-SM)
, ‘ KEN O'BRIEN & ASSOCIATES
4 . CONSULTING ENGINEERS
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( ' SR CABOT, CABOT & FORBES
: C.C.&F. WESTERN DEVELOPMENT CO., INC.
SHELL CHEMICAL PLANT PROPERTY

! ATTERBERG LIMITS
}ﬁ‘ "  Boring Depth . Liquid Plastiec Plasticity
. No. - of Sample Soil -Class Limit Limit - Index
. T _
i 1 3.5 LEAN CLAY: 37 17 20
- 3 3.5 "~ SANDY CLAY 43 20 23
B 5 3.5 . CLAYEY SAND 35 17 18 -
[ 6 3.5 LEAN CLAY 36 16 20
-~ 6 13.5 SILTY SAND 20.7 N/A N/A
(J . 16 4.5 sanpy :CLAY" 32 22 : 10
. EXPANSION TEST AND DIRECT SHEAR TEST
1 : ' ' Angle of
x Boring Depth . - Percent Cohesion Internal
}"“ o No. | of Sample Soil Class Expansion (lbs/ft2) ~ Friction
- 6 3.5 LEAN CLAY 0.95 . 1,200 24
7 3.5 CLAYEY SAND . 0.44 1,100 26

10 8.5  CLAYEY SAND 0.75 900 30

11 8.5  SILTY SAND 0.23 goo 32
- 15 8.5 CLAYEY SAND  0.75 . 1,400 26
"' 16 4.5 SANDY CLAY , 0.76 1,450 28
% 20 6.0 CLAYEY SAND  0.23 1,400 - 24
. @ 22 4.0 CLAYEY SAND  0.29 1,300 29

’ ’ : . . PLATE NO. 24



e CABOT, CABOT & FORBES
C C.&F. WESTERN DEVELOPMENT CO., INC.
SHELL CHEMICAL PLANT PROPERTY

UNCONFINED COMPRESSION TEST RESULTS

Boring No. Depth to Sample 'Soil Classification Strength--Ksf

o
[SPRIS

typical subsurface soil conditions.

KEN O'RRIFKN & AQQINOCTATRS

. 6 3.5°' LEAN CLAY 4.0

7 3.5° CLAYEY . SAND 8.8
10 8.5' CLAYﬁY SAND 5.1

11 '8.5" SILTY SAND 8.8
15 | 8.5 CLAYEY SAND 12.4
16 4.5' SANDY CLAY 10.2
20 6.0 CLAYEY SAND 3.1
22 4.0' CLAYEY SAND 6.2
{
' NOTE: Refer to Plate No's. 5 and 6 for boring locations and

PLATE NO. 25
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. TEST DATA

‘BORING NUMBER 6
SAMPLE NUMBER ‘

--DEPTH (FEET)___ . 3

CLASSIFICATION (CL-0OL)

HEIGHT (INCHES)

DIAMETER (INCHES)

INITIAL MOISTURE CONTENT (%)

SPECIFIC GRAVITY

l6
INITIAL DRY DENSITY (LB./CU.FT. 113

FINAL MOISTURE CONTENT (%)
LIQUID LIMIT S

PLASTIC INDEX 29

CABCT, CABOT & FORBES
WESTERN DEVELOPMENT CO.,INC.
CEEMICAL PLANT PROPERTY

C.C.&F.

SEZLL

CONSOLIDATION TEST

PROJECT |PLATE NO.
7298 26

OR. BY: .
CHK. BY: " *—°

DATE: ;
pate/ 17773

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS
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TEST DATA

BORING NUMBER 6
SAMPLE NUMBER Ch.’_’.,;, CABOT & FORZES

--_DEPTH (FEET) 13.5 ' C.C.&8F. WESTERN CEVELOPFMENT CO.,INC.
CLASSIFICATION _{SM)SILTY SAND M:I:LL f."*‘"Iu\L PLANT FROLPERTY
HEIGHT (INCHES)
DIAMETER (INCHES) :
INITIAL MOISTURE CONTENT (%) ____ 13 CONSOLIDATION TEST
INITIAL DRY DENSITY (LB./CU.FT._ 110 OR. BY: OATE: PROJECT IPLATE NO.

'SPECIFIC GRAVITY w.D. 5 /17,7 2 £
FINAL MOISTURE CONTENT (%) CHK. BY: DATE® / ~ /. 7298 27

LIQUID LiMIT ' ,
KEN O'BRIEN & ASSOCIATES
PLASTIC INDEX CONSULTING ENGINEERS
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BORING NUMBER 15
SAMPLE NUMBER '

" ""DEPTR (FEET) 2.5
£

CLASSIFICATION [ SC—-C ) LAYEY

,

|1
v

HEIGHT (INCHES)

DIAMETER (INCHES)

INITIAL MOISTURE CONTENT (%)
INITIAL DRY DENSITY (LB./CU.FT._1i7 _
SPECIFIC GRAVITY

12
i7

FINAL MOISTURE CONTENT (%)
LIQUID LIMIT ’

PLASTIC INDEX
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OR. BY: . DATE: _| PROJECT {PLATE NO.
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PRESSURE — KIPS/SQ.FT.

TEST DATA

BORING NUMBER 16
SAMPLE NUMBER, .-

" DEPTH (FEET)___ 4.5

CLASSIFICATION (TN
HEIGHT (INCHES)
DIAMETER (INCHES)
INITIAL MOISTURE CONTENT(%)___ 16
INITIAL DRY DENSITY (LB./CU.FT,_ 118
SPECIFIC GRAVITY '

FINAL MOISTURE CONTENT (%)
LIQUID LIMIT 32
PLASTIC INDEX 10

SANDY CLA

CABOT, CABOT & FORBES

C.C.&F. VESTERN DEVELOP!ENT CO.,INC.
SEELL CHEMICAL PLANT PROPERTY

CONSOLIDATION TEST

DR, BY:

CHK. BY:

DATE: PROJECT |PLATE NO.

¥.D. pared/17/72 5os T 29

KE

N O’'BRIEN & ASSOCIATES
CONSULTING ENGINEERS
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PRESSURE — KIPS /SQ.FT.

TEST DATA

BdeNG NUMBER 290
SAMPLE NUMBER
“DEPTH (FEET)___ 6.

0
CLASSIFICATICN_(SC-SM)CLAYEY Sa:

HEIGKT (INCHES}
DIAMETER (INCHES)

INITIAL MOISTURE CONTENT (%) 1€
INITIAL DRY DENSITY (LB./CU.FT. 111
SPECIFIC GRAVITY

FINAL MOISTURE CONTENT (%)

LIQUID LIMIT ‘

PLASTIC INDEX

CABOT, CABOT & FORBES
C.C.sF. WESTERN DEVELCOFMENT CO.,INC.
SEELL CEHEMICAL FPLANT PROPERTY

CONSOLIDATION TEST

OR. BY: PROJECT |PLATE NO.

. TE:

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS
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 BORING LEGEND

SPT - Standard Penetration Test

Number of blows required to
drive 1.50-inch I.D. split
spoon sampler 6 inches with
a 140-pound hammer falling
30 inches.

Penetration Resistance - 3

Ss 2.43-inch I.D. split spoon
: sampler with l-inch rings and/
or 5- or 6-inch sleeves, =~
utilizing a 4,000-pound Kelly
as a reaction.

B Bag Sample
(18) Moisture Content - % dry weight
(SC-SM) Unified Soil Classification

TN OAV'|RRTEN KR AQQNCTTATIRIQ
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING | . Sor 2

PROJECT CABOT., CABOT & FORBES SURFACE ELEVATION DATE OF BORING

C.C.&F. WESTERN DEVELOPMENT CO.,INC. 33.5!¢ STARTED 8-14-72

SHELL CHEMICAL PLANT PROPERTY ° COMPLETED| B=14~72
TYPE-8 DESIGNATION OF DRILL SAMPLES . | HAMMER . | DEPTH TO WATER
. : - Disturbed/ 140 1bs . :
18" Bucket Auger Undisturbed falling 30" None

g | fzul '
: - : 9 3 1 I 1 1 A .: §
a . o v :§ z
3 CLASSIFICATION 'OF MATERIALS s == = : =z
; (ln feet) . > :-:‘ ‘i’ n . uouslruu ‘conn:r % : @ Q
5 9 =l wuw PL NAT. L -~
- w| & @® c1,0 2,0 30 4,0 80

LOCATION: Refer to Plate No.

LEAN CLAY: fine sand, silty, ' moist
| dark brown (CL-OL)
2 ~
3
4 ss | 6 117
5 ‘ [
CLAYEY/SILTY SAND: fine mOlStv‘\
6| sand, light brown (SC-SM)
3 : B H-5)
8
3|SILTY SAND: fine sand, SS of1b) 134
clayey, slightly micaceous,
10] several pea sized brown clay
pebbles, light brown (SM-SC)
I : )
12}
SAND: fine sand, silty,
I3Imicaceous, light brown (SW%)
14 : .
- - S 1) 105tmoist
SANDY CLAY: fine sand, S ’ .
I5]slightly micaceous, light B ° 3 imoist to
brown (CL) wet
[ i
17
18
SS o424} {wet
19
20 :
2.0.8 A . FORM- I8 : BORING NO. 1

PLATE NO. 31 ¥
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PROJECT

Tags | LOG OF BORING |

DEPTH FROM SURFACE

(in feet)

CLASSIFICATION OF MATERIALS -

SYMB8O0L

i )Y 1 1 1

SAMPLE INTERVAL
PENETRATION
RESISTANCE

MOISTURE CONTENT %
PLA———O 8L
10 20 30 40 S50

21

22

23

SANDY CLAY: fine sand,
micaceous, light brown (CL)

24

25

SSs

-~
]
<3

TOTAL DEPTH 25.0'

26

27

28

29

30

31

32

33

33

T
(I

35

36|

37

38

39

40

41

42

43

44

45

K.0-8 A, FORM- 18A

RNARING NO

DRY UNIT
WEIGHT- PCF.

Lwet (?)




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

- LOG OF BORING 2

SHEET
lofFl

PROJECT CABOT, CAROT & rORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. . STARTED 8=ld=72
' SHELL CHFEMICAL PLANT PROPERTY vl dowd COMPLETED| 8-14-72
, TYPE 8 DESIGNATION OF DRILL SAMPLES / HAMMER DEPTH TO WATER
: " : Disturbed 140 1bs
| 18" Bucket Auger Undisturbed falling 30" None
"' § a;‘: 5 S - :5
! -3 ‘ 6) : : P 1 1 1 S I § 2 %
S| CLASSIFICATION OF MATERIALS 2 F EE S e
. s (in feet) ' > . ; ‘2"7, A —oTeTURE CONTERT % : E 4
Y O 3w PL AT, L o ;‘
- wf 6 x 40 2,0 3,0 4,0 5,0
; LOCATION: Refer to Plate No.
I CLAYEY SAND/SANDY CLAY:  moist
f | |heavily—eil~saturated.,-~brown
g to._blacksy+very—-viscous,
: 2} sticky, odorous..(SC=CL-OL) -
| 3
) 2 ss {114 123
] . 5 Note: -
f 3 bucket -
sunk
f i 7 without
pressure
!,' 3 Thote~caved
;LJ CL\I'_____B:CO
i 9 v.tz.stfo,us
- tar matrix
]J 10
1
- ,
i 12].
N Refusal on old concrete slab
13| 4'x5'x6" ‘
. TOTAL DEPTH 13.0°'
: 14
) 15
: 16 . !
; - |
17 |
I8
9
20

XK.0.8 A .FORM - 18

BORING NO. 2
PLATE NO. 32
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CONSULTING ENGINEERS

- LOG OF BORING 3

" SMEET
LOF2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 40.2° santeo | 8-14-72 |
SHELL CHEMICAL PLANT PROPERTY : COMPLETED 8-14-72 ¥}
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
o ' - Disturbed/ 140 1b
18" Bucket Auger - ~DS None
9 Undisturbed falling 30" °
g 2= w
g -4 E g 8 I 1 1 1 1 = ’E_)
: - S k== z,
2| CLASSIFICATION OF MATERIALS | @ FIEr 2
o (in feet) T :-:‘ uz" P S TeTORE CONTENT % L ; ©
a M 1T PL NAT. L O‘;
-1 . w & @ 1,0 2,0 30 0 8,0
LOCATION: Refer to Plate No.
CLAYEY SAND: fine sand, dry
l{dark brown (SC) 4moist
SANDY CLAY: fine sand,
2] s1ightly micaceous, dark B
{brown (CL). - -
3
4 Ss {315- 111 -moist to
""5 wet
SANDY CLAY/SANDY SILT: fine ~
6! sand, micaceous, slightly
lighter in weight, light
7l tan to brown (CL-ML)
8 : — +moist
SILTY SAND: fine to mecium
9| sand, micaceous, light tan SPT 13 RINRA
to brown (SM) 15 3
10 :
11l
121
13
14 Ss 1L 115-moist to
SILTY SAND: fine sand, T wet
IS5 micaceous, clayey, light ‘
tan to brown (SM-SC)
16 L .
L 17
@
] .
: — 1moist
{9 6 .
SPT 9 1P)
20 10
2.0.8 A.FORM - 18 BORING NO. 3
PLATE NO.

33
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PROJECT SHEET

7298 L.OG OF BOR'NG 3 2 OF g_

CLASSIFICATION OF MATERIALS
(in feet)

1 Il L 1 1
MOISTURE CONTENT %

PL A& ~®aT VoL
1.0 20 30 a0 8,0

loerTh FrRON sunuct-T
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF.

sSymBOL
SAMPLE INTERVAL

N
(o]

SILTY SAND: (continued) : !

N

(SM-sC) : ‘ i

n
N

23

24 i sSS -moist

25 . 1

TOTAL DEPTH 25.0'

26

27

28

29

30

31

32 ‘ » !

33

34 | |

35]

36

37

38

39

20|

41

42

43

a4

45 . ! [

X.0.8 A.FORM- 164 . BORING NO. ____3__
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CONSULTING ENGINEERS

T

LOG . OF BORING 4 or
) 1 OF _
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 33.5¢" STARTED 8-14-72
_SHELL CHEMICAL PLANT PROPERTY * COMPLETED| 8~14-72
TYPE 8 DESIGNATION OF DRILL SAMPLES / HAMMER DEPTH TO WATER
18" Bucket Auger _Dls§urbed 140 }bs
© < Undisturbed falling 30" None
g <l Z w
§ X -~ E g g s N 1 L A ': 8
* o |-l < 5 <,
S| CLASSIFICATION OF MATERIALS e FE= 2 e
- . wi W 2 1 1 1 1 1 )-'o
x (1n feet) > S Zza " MOISTURE CONTENT % x -
N 2 3] ww PL WAT. LL o ';‘
- o & & Yo 2.0 30 &0 80
LOCATION: Refer to Plate No.
LEAN CLAY: fine sand, moist
| jorganic, silty, dark brown
& black (CL-0L)
2| SANDY CLAY/CLAYEY SAND: -
fine sand, silty, light . B
3| brown (CL-SC) ’
2 Ss 43¢ 92+moist
S|SILTY SAND: fine sand,
clayey, slightly micaceous, -
6] light brown (SM-SC)
7
8
-F-moist
9 3
SpT 6 »(04)
10 8
1
12 B T
13
14 ’ .
Ss o2 1l16rmoist
15
I6
17
19 5 -moist
SPT|{|10 d(9)
20 9 |
K.0.8 A . 70AN- 18 ' BORING NO. 4
34

PLATE NO.
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PROJECT

7298

LOG OF BORING 4

" |DEPTH FROM SURFAGE

CLASSIFICATION OF MATERIALS
(in feet)

i

1 1

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

1.0 20

1
MOISTURE CONTENT %
PLA——O 8L
30 4,0 3,0

DRY UNIT
WEIGHT - PCF.

24

25

SAND: fine to medium sand, !
21| slightly silty, micaceous,
several friable sand

22| pebbles (dry), trace of
greenish clay residue,

23] light brown (SW)

ss

-moist

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

33

a4

a5

TOTAL DEPTH 25.0'

—p v} o fmn b

X.0O.8 A FORM- 18A

oo
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

~LOG OF BORING 5 | S
' 1 OF3
proJecT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.s&F. WESTERN DEVELOPMENT CO.,INC. 36.7" STARTED 8-15-72
SHELL CHEMICAL PLANT PROPERTY . comrLeTED] 8-15-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
: " Disturbed/ 140 1bs
18" Bucket Auger Undisturbed fallino 30" None
g ‘ 3=z w
g - E 23 1 A A I A ’:8
2 o |Hl<% z,
3 CLASSIFICATION OF MATERIALS = E e S e
; (1n feet) > Z‘ ‘é"a : uouslwu: Jc?un-:rv. 1 ;‘—9
Y 0= W PL A——— O LL Og
-3 - - w| & & w0 2,0 3,0 &0 50
LOCATION: Refer to Plate No.
CLAYEY SAND: fine sand, _moist
|| few small pebbles, silty,
organic, dark brown & black
2] (SC-SM) - g
3
4____ : SS P LN XY ‘ 11 IT.\O. t t
color change to light brown i il B 3 :.:s °©
5 ‘ we -
6 .
_ - - —molst
SILTY SAND: fine sand,
7] slight clay content, light
brown, several limonite
8| stained zones (SM)
9 ‘ 11
SPT| |12 2011)}
10 16
L
12| moist to
SILTY SAND: fine sand, A wet
13! several pea sized friable :
3 sand pebbles, micaceous,
' slight clay content, light SS 37 121
brown (SM) : ~
15
16l — ~
4
'8 s - ~wet
SANDY/SILTY CLAY:: fine sand
19| several friable sand 5
pebbles, micaceous, light SPT 8 | ¢ 30
20| brown (CL-ML) ’ 14 : ,
£.0.8 A.FORM - I8 . BOR'NG ~°- - S

BT ATE NO 5



7298

PROJVECT

BORING 5

 SHEET

DEPTH FROM SURFACE

LOG OF

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL

PENETRATION
RESISTANCE

L

N

[
MOISTURE CONTENT %

PL &N

1,0

2,0

3,0

NAT.
4,0

s JRE

5,0

_DRY UNIT
WEIGHT~ PCF.

21

22

23

24

25

26

27

SANDY/SILTY CLAY: (continued)
(CL-ML) '

28

29

SILTY SAND: fine sand,
micaceous, odorous, light

~t>

green (SM)

30

31

32

SAND: silty, fine to medium,

micaceous, odorous, greenish
tan becoming tan (SW)

SS

A~

33

34

SANDY CLAY: fine sand,
micaceous, fine organics,
limonite staining, light
greenish tan (CL)

35

SILTY SAND: fine sand, mica-+

ceous, odorous, fine organid

Imatter, greenish brown (SM)/]

SPT

36

37

38

39

isand, micaceous,

SANDY SILT: clayey, fine
limonite
stains, odorous, light
greenish brown (ML-CL)

40

31

42

SILTY CLAY: fine sand,

SS

micaceous, odorous, limonite
light greenish brown
(CL-ML)

43

44

1451

SHELL FRAGMENTS: dense,
calcareous sandy shell bed,

sand with friable shell
fragments light tan &

brown

SPT

109

95

F-moist

rmoist to
wet

Fdry

+moist

t+wet

rrefusal




[ A—

PROJECT

2298 LOG OF BORING 5 3 oF 3

g 22 :
N . S Bl &8s S
3 wl -2 L 1 L i L - Q
= o gl &« Z
g| crassiFicaTion oF maTERiaLs | § |3 Eb -
z (in feet) Ladl I ‘é‘ N BT TR T 1L % : ; e
N © I3 ww L T L ouw
-1 - w &« 1,0 20 30 40 S0 =
45
CALCAREQOUS SHELL BED: ‘ tmoist

46

extremely dense, sand,
clay, silt matrix, iron-
47| stained, tan (Coguina)
SANDY/SILTY CLAY: fine

48| sand, limonite, shell
fragments, mottled tan to
49| brown (CL-ML)

[ SAND: fine, silty, mica- \] ,  moist
50| ceous, brown

TOTAL DEPTH 50.0'

\‘-. 44.
—f—t =]~

.

X.0.8 A, FORM- 18 . RARING NO [4



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

. LOG OF BORING 6

SHEET
1 OF2

PROJVECT

CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION
36.1°

DATE OF BORING

STARTED 8-15-72

comrLeTed| 8-15-72

"TYPE 8 DESIGNATION OF DRILL
18" Bucket Auger

SAMPLES

" Disturbed/
Undisturbed

HAMMER
140 1lbs
falling 30"

DEPTH TO WATER
None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL

PENETRATION
RESISTANCE

1 L Nl i 1

A A A 1 1

MOISTURE CONTENT %
= I8

A
PL & T A

1,0 2,0 3,0

8,0

DRY UNIT
WEIGHT - PCF.

LOCATION:

Refer to Plate No.-

[GrASS soD

3

{ LLAN CLAY :
sand, organics,
2| brown (CL-OL)

fine to medium
silty, dark

F-moist

HY

SS

4

113 +moist to

10

CLAYEY SAND: fine to medium
6|sand, silty, color change
to brown (SC-SM)

wet

-moist to

SPT

wet

00 |ON [

12l micaceous,

13

SILTY SAND:

fine sand,
slight clay

content, light brown (SM)

micaceous,

18 (cL)

19

20

SANDY CLAY: silty,

light brown

Ss

110+moist

SPT

X.0.8 A.FORM-18

BORING NO. 6
PLATE NO. 36



T

—p—

el

mr

h]

PROJECT ' ‘ SHEET
7298 LOG OF BORING 6 2 OF
3 - 2 .
. 5 - E 98 s L 1 A :§
2 . o ; <2 =
3| cLassiFicaTION OF MmaTeriaLs | 2 |5 Eb o=
: (in feet) ; z %,7, : uousl‘l'unt ‘cmn:;v% . m"-’
= 3 ww Lk S8 ouw
al o e 1,0 20 30 40 S50 =
20 -
SANDY CLAY: (continued) L -moist
2l | numerous sand pebbles, ! 1
friable, from pea size to
221 1/2", light brown (CL)
23
24| CLAYEY SAND: fine to medium,
silty, “micaceous, brown . B 9 -moist
25| (SC-SM) i |
TOTAL DEPTH 25.0!
26 ;
i
) |
27 =
28 %
i 29
‘ 30
31 '
l
32 i
33 . |
I
34
35 1
i |
36 :
37
38
39
40 |
!
Y} - |
l
42 i
o
) 43
44
1
a5 ‘ ! ]
K.0.84.FORM- 184 BORING NO. 6

WEN NTRRTEYN & ASSOCT ATES PLATE NO. 36



N

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

- LOG OF BORING 7

SHEET
1oF2

SURFACE ELEVATION

DATE OF BORING

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOEMENT CO.,INC. 32.3° STARTED 8-18-72 |
SHELL CHEMICAL PLANT PROPERTY i compLeTED] 8-18-72
TYPE & DESIGNATION OF DRILL 'SAMPLES HAMMER DEPTH TO WATER
18" Bucket Auger Disturbed/ 140 1lbs None
9 Undisturbed falling 30"
g 4z -
E - E g § 1 1 A 1 1 ': §
: lo] = L. 4 < Z
2| CLASSIFICATION OF MATERIALS @ FEe= 2 e
- : = wi ot ‘_’_’ A 1 n N 1 > g
p (in feet) > |3 zo MOISTURE CORTENT % x =
< o Fwuw PL WAT. tL o g
- wf o @ o 2,0 3,0 4,0 80
LOCATION: Refer to Plate No.
SAND/GRAVEL FILL: loose
{ - .
~ | CLAYEY SAND: silty, fine to ~moist
2| medium sand, dark brown
(SC-SM) .
3 — —  — —
color change to brown
4 .
SS 19 131 [-moist
5/ sILTY SAND: fine sand,
micaceous, brown, variable ~
6| clay content (SM-SC)
7
8
) 6 .
~mo
SPT{| 13 °i(13 ist
10 17
3
2] color change to tan
13
14 .
- SS il -moist to
{ SILTY/CLAYEY SAND: fine dry
IS sand, limonite, micaceous,
‘ tan (SM-SC)
164-_. .. -
\7
18
SANDY/CLAYEY SILT: very ! .
i19] fine sand, micaceous, ' 5 . .
. . . 2 Fmoist to
limonite-staining, tan SpPT 8 o(34)] wet
20! (ML-CL) ' 8
X.0.8 A.FOAM- 10 BORING NO. 7

PLATE NO.

37 .



i

*

T os LOG OF BORING 7 N

N

.

DEPTH FROM SURFACE

] i 1 A L

CLASSIFICATION OF MATERIALS
(in feet)

i 1 A
MOISTURE CONTENT %
PLA—— O — 8Lt
1,0 2,0 3,0 e,0 5,0

SYMBOL
SAMPLE INTERVAL
DRY UNIT
WEIGHT - PCF.

PENETRATIO
RESISTANCE

SANDY/CLAYEY SILT: very ! - rmoist to

2!l fine. sand, micaceous, : wet

limonite-staining (ML-CL)

22

23

-

— ey ‘o tm—

24 numerous dark brown silty

clay clods, moist to dry B

25

26

127

i

|

TOTAL DEPTH 25.0' ' - [ 1
. . |

!

]

]

28

29 : !

31 . 1

32

34

35

36

37

38

39

RO DN (RN SN S PRI S,

149].

41

Y A i

a3

44 - :

45

T crnw e . RARING NO 7



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 8
LoF3
PROJECT CAROT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 30.3" STARTED 8-21-72 |
SHELL CHEMICAL PLANT PROPERTY ) comeLeveD) 8-21-72 F
TYPE 8 DESIGNATION OF DRILL . | SAMPLES / HAMMER DEPTH TO WATER
' w Disturbed 140 1bs None
18" Bucket Auger " Undisturbed falling 30"
] 2 :
E - i 53 1 1 1 :ln‘s.
a . . - o | :f z ,
2| CLASSIFICATION OF MATERIALS e FlEX oE
s (in feet) > E ‘i’a —aoTsTURE CONTENT % - x 2
N v = wWw PL = LL O“;-‘
3 s Bt _10 20 5,0
LOCATIQN: Refer to Plate No..
SAND GRAVEL: £fill material,
| | reddish brown -moist
SANDY CLAY: silty, dark
2|brown organic matter (black) 10
(CL-OL) . spT|y 10 -motst
4 . ——
CLAYEY SAND: silty, fine to
Simedium sand, reddish brown
{SC-5SM) -
6 -
7
8ISILTY SAND: clayey, fine to -moist
medium sand, reddish brown Ss (1Q) 127
9{changing to brown,
T slightly micaceous (SC-SM)
T ) .
2] '
13
14 : 6
- SPT- q o121 -moist
15 ‘ 12
16
7]
18 .
SAND: silty, light brown, N .
19]slightly gaseous odor (SW) SS MY 109 Fmoist
SILTY/CLAYEY SAND: fine,
20|micaceous, brown (SM-SC)
X.0.8 4. 700m- 18 . BORING NO. 8

PLATE NO. 38



7298

PROJECT

LOG OF BORING

SHEET

DEPTH FROM SURFAC!T

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

L

i

AL -1 M
MOISTURE CONTENT %

rL A&

'NAT.

20 30 4.0

s TN

s,0

ORY UNIT
WEIGHT - PCF.

N
o

n

nN
N

SILTY/CLAYEY SAND:
(continued) (SM-SC)

23

24

25

26

SILTY SAND: fine to medium
sand, micaceous, slight gas
odor, limonite, variable
clay & silt content, brown -
(SM) '

127

SAND: silty, micaceous,
fine to medium sand, very

28

odorous (variable in zones)
(SW)

29

30

31

32

SPT

14

(6

18

SILTY/CLAYEY SAND: fine to

33

medium sand, micaceous,

limonite, brown (SM-SC)

34

35

36

37

38

39

SS

113

‘SILTY SAND/SHELL BED: fine

a0

sand, micaceous, limonite

stains, shell fragments (SM)

41

SILTY SAND: fine, mica-

ceous, heavy limonite

42

staining, brown (SM)

43

{44

45

-moist

s

-moist to
dry

-moist

Fmoist

-moist to
wet

K.0.8 A. FORM- (84

S0RING NO. 8




N

[T

B

o —

PROJECT
7298

LOG OF BORING 8

SHEET
3 OF 3

CLASSIFICATION OF MATERIALS
(in feet)

L

I

1

1

]

SYMBOL
PENETRATION

RESISTAMNCE

PL
10

SAMPLE INTERVAL

NAT.

30

MOISTURE COMTENT %
i

4,0

DRY UNIT
WEIGHT- PCF,

8,0

" loepTi FrOM surFace

H
wn

H
[*))

a7

48| (SM-ML)

49 -

50

=1

53

54

SILTY SAND/SANDY SILT: fine
to medium sand, micaceous,
slightly odorous, heavy
limonite staining, vari-
colored gray-green-brown

SS

100

e | e

Uy IR SR G W

B Ct S T

155

56| (SW) _

shell fragments
57 am

SAND: silty, fine to
medium, micaceous,
heavy odor, greenish gray

limonite,

S8 micaceous,

59

60

CLAY: silty, odorous,
limonite stain-
ing, fine sand, brown (CL)

-moist to
wet

Gy

-moist to
wet - .

-

-dry to
moist

TQTAL DEPTH 60.0°

+—{-4—$-

-

X.0.80 A. FORM- 18

BCRING NO. 8




A

1

PR,

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

. SHEET
10F2

LOG OF BORING 9

PROJECT CABOT, CABOT & FORRBES

-SHELL CHEMICAL PLANT PROPERTY

C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION
26.1"

DATE OF BORING

STARTED 8-18-72

compLeTED| B8-18-72

TYPE 8 DESIGNATION OF DRILL SAMPLES

18" Bucket Auger

Disturbed/
Undisturbed

HAMMER
140 1bs
falling 30"

DEPTH TO WATER

None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

1 - "

)]

- .
MOISTURE CONTENT %

L NAT.
1,0 2,0 30 &0

LL

DRY UNIT
WEIGHT - PCF.

8,0

LOCATION: Refer to Plate No.

SURFACE GRAVEL: loose

SANDY CLAY: fine sand, dark
brown 4/
SANDY CLAY: color change to
brown (CL)

-moist

SS

-
[ )
~d

108 {-moist

CLAYEY SAND: silty, mica-
ceous, fine grained, brown
(SC-SM)

SILTY SAND: fine sand, .
micaceous, minor clay

SPT

12

e (111)

-moist

13

content, brown (SM)

— . — -

slight gaseous odor

SS

[ =)
W
¥
o

—-moist

SAND: silty, fine to medium,
micaceous, light tan (SW)
CLAYEY SAND: fine to medium
micaceous, limonite, brown
(SC)

19

20

SANDY SILT: clayey, fine to

medium sand, micaceous,
(gas) odorous, greenish
brown (ML-CL)

SPT

~-moist

color change to green

%.0.8 A . FORN- 18

BORING NO. 9 ;

..... e N




e
(SO

._;.4..\

PROJECT SHEET
7298 LOG OF BORING 9 2 oF 2
8 - b4 -
E -4 S 98 | 1 1 1 :§
2 = ’E.;Zt Z
Z| CLASSIFICATION OF MATERIALS S 3 E5 . ok
s (in feet) > 12 g;,' T TURE CONTENT % x 2
N © 3 ww PLA——— O — L ow
a8 al & 10 20 3 4,0 5,0 =
20 ;
SANDY SILT: fine to medium ’ -moist
21} sand, micaceous, limonite
stains, heavy gas odor,
22| greenish brown (ML-CL)
23
SILTY SAND: fine to medium
24| sand, clayey, micaceous,
limonite, gas odor, ’ -moist.
25\creenish brown (SM-SC) /
\ SAND: fine to medium, tan !
26|\ (sW) !
TOTAL DEPTH 25.0° ul =
27 . =3
28
29
30 \\.
31
32
33 .
33
e |
35
36
37
38
39
40 ] I
S - !
41
42
143
44
45 [ !

K.0.8 A. FORM- 188

BORING NO. __ 9



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

*° LOG OF BORING I0

SHEET
LoOF2

PROJECT
C.CI &F‘

CABOT, CABOT & FORRBES

SHELL CHEMICAL PLANT PROPERTY

WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION
31.1"

DATE OF BORING

STARTED ~ 8-18-72

compLeTED| B8-18-72

TYPE 8 DESIGNATION OF DRILL

SAMPLES

18" Bucket Auger

Disturbed/
Undisturbed

HAMMER
140 1bs

falling 30"

DEPTH TO WATER
None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

A 1 h 1 A

"WOISTURE CONTENT 9%

WAY. L
3,0

L
4,0 2,0

4,0 50

" DRY UNIT
WEIGHT - PCF.

LOCATION:

Refer to Plate No.

SURFACE GRAVEL: loose

SANDY CLAY: fine, limonite
stained, organics, dark
brown (CL-OL)

-moist

My

SANDY CLAY: fine sand,
limonite staining, color
change to brown (CL)

SPT

10

15

10

12.

3

14

15

16

17

18

CLAYEY SAND: silty, fine to
medium sand, limonite
staining, brown (SC-SM)

change of color to light

brown

o~

~moist to

wet
-

-

sSs

103

{9

20

SANDY/CLAYEY SILT: fine
sand, odorous (gas), mica-
ceous, tan (ML-CL)

SPT

b—-} -

~wet

XK.O.8 A . FORN - 18

BORING NO.
DI ATE NO

10
an




-y
‘

w
@)
u

e LOG OF NG 10 £ or 2

CLASSIFICATION OF MATERIALS
(in feet)

] J

1 1 1
MOISTURE CONTENT %
PLA—O 7 8LL
1.0 2,0 3.0 4,0 8,0

—

OEPTH FROM SURFACE
SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE
ORY UNIT
WEIGHT- PCF.

N
o

SANDY/CLAYEY SILT: fine :

N

sand, micaceous, odorous,

tan. ,TML-CL)

nN
N

23

—

CLAYEY SAND: silty, mica- [ . oi-{27) 97 (-wet

24| ceous; limonite stained,

fine sand, tan, odorous

JR U S

25| (sc-sM)

}——} — -1

TOTAL DEPTH 25.0°

26

.»lA'- ‘

127

28

0 I I
|

29 ) ‘ ' .

30

31

32 ‘. 1

TN

33

34

—

35

36

STy

137

38

39

40

41

42

a3

44

45

K.O.DA;FONH-IOA . . . BORING NO. ____]L_



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

- LOG OF BORING

SHEET
LOF2

PROJECT
C.C.&F.

CABOT, CABOT & FORBES

SEELL CHEMICAL PLANT PROPERTY

WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION
35.0°

DATE OF BORING

STARTED

COMPLETED

TYPE 8 DESIGNATION OF DRILL

SAMPLES
18" Rucket Auger

- Disturbed/
Undisturbed

HAMMER
140 lbs

falling 30"

DEPTH TO WATER
None

DEPTH FROM SURFACE

- CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL

PENETRATION
RESISTANCE

2. A v L

MOISTURE CONMTENT 9%

PL
1,0

NAT,

2,0 3,0 4,0

LL

8,0

DRY UNIT
WEIGHT - PCF.

LOCATIszf-Refer to Plate No.

ASPHALT CONCRETE: dense

SANDY CLAY: silty, fine to
medium sand, organics,
scattered friable sand
pebbles, dark brown
{CL-ML)

color change to iight brown

-moist

.I_l'

SPT

F-moist .

M s b

SILTY
sand,
light

SAND: clayey, fine
very fine mica,
brown (SM-SC)

Jlimonite staining

SS

P )
H4
H

123 Frmoist

SAND: silty, fine to
medium sand, micaceous, tan
(sw)

SPT

D )

Fmoist

\O[~3|ON

19

20

SILTY SAND: fine sand,
micaceous, fine organics,
limonite, several hard
(+) 2" inclusions, light
tan (SM)

SS

P

+moist to

wet

K.C.8 A FORN -8

BORING NO. 11

PLATE NO. 41 "



* PROJECT
7298

LOG OF BORING 1!

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

L 1

L

SYMBOL
PENETRATION

RESISTANCE

L
1.0 2,0

SAMPLE INTERVAL

1 1
MOISTURE CONTENTY 9%

NAT. LL
3,0 4,0 5,0

DRY UNIT
WEIGHT- PCF.

2

22

23

24

25

SILTY SAND:
(sM)

(continued)

-moist to

wet

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

a1

42

43

44

45

TOTAL DEPTH 25.0'

by

o O R A FORM - I18&8A

QAADRING NO

1%




KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 12
- 1OF2
PROJECT CABOT, CABOT & FOPBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 37.0° stanteo | 8-16-72
SHELL CHEMICAL PLANT PROPERTY COMPLETED 8-16-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER - DEPTH TO WATER '
18" Bucket Auger DlS?urbed/ 140 1bs None
Undisturbed falling 30"
g 1 w
E - E 88 S N B 1 1 1 ': 8
- o |H2d £
2| CLASSIFICATION OF MATERIALS 2 FEx 25
ot (in fGEt) o> E % TS no:s‘wu .courn:v % + :‘:. ©
N " a0 w PL & *—eLL o~
-1 S o 140 2,0 30 &0 80
LOCATION: Refer to Plate No.
ASPHALT CONCRETE: dense ' -moist
|| CLAYEY SAND: silty, fine
sand, reddish brown, -
2l micaceous (SC-SM) =
3 )
4 IS o {11) -moist
5] * -
6 — — — ———
varies in silt and clay
7| content
8
9 8 .
SPT 8 e(11) -moist
10 yi
11
12}
13 -wet
14 SS 2h) 92
15 .
6] —
17
SILTY/CLAYEY SAND:
I8] 1limonite (SM-SC)
4
19 SPT 6 *{32)
. _ )
20 '
2.0.8 A FOAM - 18 BORING NO. 12
o1 ATC un A9




" PROJECT ’ SHEET

7298 LOG OF BORING 12 2 oF 2

N

- 2 .
g S -5
3 wl —2Z L - ) 1 - Qa
: 2 |5 28 S¢
2 CLASSIFICATION OF MATERIALS o = 1 L, 1 -
E (in feet) ;; z %’G MOISTURE CONTENT % gg
. . | ww PLA——O 8L -
'§ ; ax 1,0 2.0 s,:"' 4,0 8,0 =
20
SILTY/CLAYEY SAND: “wet

(continued) (SM-=SC)

: ~wet
SILTY SAND: fine green (SM)

TOTAL DEPTH 25.0'

Ay

sy




KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

- LOG OF BORING

I3

SHEET
1 OF 2

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.

HELL CHEMICAL PLANT PROPERTY
TYPE 8 DESIGNATION OF DRILL SAMPLES - | HAMMER

18" Bucket Auger

SURFACE ELEVATION
42.4"

DATE OF BORING

STARTED

8-16-72

COMPLETED

8-16-72

Disturbed/
Undisturbed

140 1bs
falling 30"

DEPTH TO WATER

None

DEPTH FROM SURFACE

-

CLASSIFICATION OF MATER!ALS
(in feet)

i

b 3

i

Il

SYMBOL
SAMPLE INYEI.WAL
PENETRATION
RESISTANCE

MOISTURE CONTENT 9%

[N ~
{0

® NAT.

2,0 3,0

«;0

|LL
8,0

DRY UNIT
WEIGHT - PCF.

LOCATION: Refer to Plate No.

| | sand pebbles

SANDY CLAY: fine sand, few
(friable),
dark brown, minor organic
2} (black) (CL-OL)

color change to light
6] brown with mica (CL)

SpPT 5

0(2(:)

[t

121

Il brown (SM-SC)

12

13

10§ SILTY SAND: clayey, fine
sand, micaceous, light

SPT 6

ISI/SILTY CLAY: fine sand,
micaceous, light brown
20| 1imonite stains (CL)

104

88

W o ¥

-

-moist

Xy

-moist to
wet

-moist

-moist

%.0.8 A FORmM -8

BORING NO. 13
PLATE NO. 43




PROJECT SHEET

7298 . LOG OF BORING 13 | 2 OF 2

CLASSIFICATION OF MATERIALS
(in feet)

] 1 d 1 L
MOISTURE CONTENT %
L& T S
. 1,0 2,0 3,0 4,0 8,0

symeoL
DRY UNIT
WEIGHT - PCF.

SAMPLE INTERVAL
PENETRATION
RESISTANCE

8 OEPTH FROM SURFACE

SILTY CLAY: (continued) : -moist
(CL) '

n

N
N
’

23

124

25

TOTAL DEPTH 25.0°

26

5 DU O O

27

28 . ) ; ]

9

30

31

32

RPN PUUEE SNV PO SRS NNPIY U SRPI Wi

33

34

S P IS S

35

36]

37

38

39

40

41

43

44

45

K.0.8 A, FOAM - 18A mAmIacA A 19



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 14

SHEET
1oF2
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 42.4" STARTED 8-16-72
-SHELL CHEMICAL PLANT PROPERTY : COMPLETED| R-16-72
TYPE 8 DESIGNATION OF DRILL SAMPLES / HAMMER DEPTH TO WATER
" : Disturbed 140 1lbs
1B* Bucket Auger Undisturbed falling 30" None
g S Bes L L _|es
2 o K52 — z,
3 CLASSIFICATION OF MATERIALS o B, S
: . = ) .u-J [22] 4 'l 1 L 1 > x
=z (in feet) > I Zm MOISTURE CONTENT % x 2
= @ F W PL NAT. L e u;‘
-3 he wj o ® 1,0 2,0 3,0 «,0 8,0 : »
LOCATION: Refer to Plate No.
SAND/CLAY/SILT: f£ill mate-
l|rial~-concrete, rubble, _dry
5 etc. (CL-ML) N
"[CLAYEY SAND: fine to medium mmoist
¥|{sand, silty, dark brown,
black organics (SC-sSM) _
4 | ss 15y 118 Fmoist
5|/color change to brown with ~
mica
6
7
8
CLAYEY SAND: silty, mica-
9{ceocus, fine to medium sand, 6
very dense, limonite, brown |SPT|] 12 el(lg -moist to
10} (sCc-SM) : 27 | wet
11
12}
SAND: slight silt content,
i3] fine grained, micaceous,
limonite stained, brown
q .
! (sw) SS {05 123 rmoist -
15
16—~
(7]
) |
I8 | SAND: silty, clayey, mica-
ceous, limonite, bBrown (SW)  moist
19 ' 12 ;
spPT{| 16 qu)
20 18
:.o.na.ron--nf BORING NO. 14




PROJECT

7298 LOG OF

@
O
.
Z

@
D
(o)

"
N

CLASSIFICATION OF MATERIALS
(in feet)

1 A L i 1
MOtISTURE CONTENT 9%

rL b 8L
1.0 20 30 40 8,0

DRY UNIT
WEIGHT- PCF.

SYMBOL
SAMPLE INTERVAL

PENETRATION
RESISTANCE

B |oepnrrom surrace

SAND: (continued)- (SW) Fmoist

N

N
N

23

24

25

26

27

29

30

31

32

33

33

35

36|

37

38

39

40

42

33

44

TOTAL DEPTH 25.0°'

My




UNIFIED SOILS CLASSIFICATION SYSTEM
i FINES [ FINE SAND | MEDIUM SANO  [COARSE SAND] ORAVEL
WICRONS - — US. STANDARD SIEVE SIZES F A U Uy LW
100 2 50 200 Q Q 30 16 ] 4 3 3 : 72_22 3!00
vT! f
7
//
90 ] 90
7
80 20 /Z00 I (N O -] 80
70 V4 70
) /
z 7
g 7/ v
« 60 60
a A
- 7
z P
(o]
o =
. prd
a 40 L 40
6
- z
30 30
20 20
10 10
0 'l A A A A bk A A l Ll A - l l lll
| -] 10 20 660 1000 5000 IOOOO 80000 MICRONS
| ST SR | .l.l.llilll s b bt il 1.1.1.111 ] 4ol b1
| IR ! l‘l'l'lrllll I 'l'1lllll ’l'l‘ITlllI 'l'l'llllll T
0.00008 0.0001 0.0009% 0.001 0.00% 0% 3 INCHES
EQUIVALENT GRAIN DIAMETER ’
: CABOT, CABOT & FORBES
Sample Bori No. : 3.5 ' -~
P ng No. 1  Depth: 3.> C.C.&F. WESTERN DEVELOPMENT CO.,INC.
soma 0 iquid winie %7 | SUELL QIEACAL LT Regron
L Silt 21 Plast}c_lelt 17 % — N TS
§ Clay 32 Plasticity Index 20 NO. 7298 oate 9-11-72 oo 9
LEAN CLAY (CL-OL) ., KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS




UNIFIED _SOILS _CLASSIFICATION SYSTEM

FINES | FINE SAND 1 MEDIUM.SAND  [COARSE SAND| QRAVEL
[MICR‘ON§ 1 e U.S. STANDARD StEVE SIZES _F 1" 3, Iy e [
100 ' \ 20 50 200 80 50 30 20 16 4 AR § 1Z_Z27 300
- prd
90 — -+ 90
: 7
,— SN
80 - 80
f
70 A 70
© : /
z yi
N ]
2 60 60
[+
Ji
. [
=z
o 50 50
o /
o JA
) : f :
g 40 * , _ L 40
e 1 v '
30 — — : - 30
/
ya
pea ' -
20 - - )] 20
prd
I
10 ————— 10
° 2 A 1. 1 r Fu e A l A lL JJ lll o
| ] 10 ' 20 100 1000 {0000 80000 MICRONS
N ST 1.1.(14 L)l JJn.llllnu .1.1‘111L L 1 dal 1t
AL R B R U LA l'l'l'lﬁl f'l‘l'llllll 'l'l'llllll LA |
0.00008 0.0004 ‘0.0008 0.001 2 3 INCHES
EQUIVALENT GRAIN DIAMETER
Sample Boring No. 4 Depth: 23.5° . CABOT, CABOT & FORBLS
: C.C.&F. WESTERN DEVELOPMENT CO.,INC.
¢ Sand 87 ' ' SHELL CHEMICAL PLANT PROPERTY
$ Silt 6 . . Ry GRADING ANALYSIS
$ Clay 7 ‘ PROGCT 7298 oATE 9-11-72 "Nt 10
SAND (SW) ' | \ .
, KEN O'BRIEN & ASSOCIATES
! A CONSULTING ENGINEERS

XKD.8A FORM-@ ' |



l!.JNIFDEO SOIL. S QLASSH"IEATION SYSTEM

$ Sand 51
§ Silt 22
% Clay 27
CLAYEY SAND (SC-SM)

| FINES FINE SAND MEDIUM SAND  |COARSE SAND| GRAVEL
(‘MICRONS TS US_SYANDARD SIEVE SIZES s 3 . N T
100 - 10 2 50 200 gO__ 50 30 16 4 ¥ 3 7 z_Z21 3,
L7
prd
. A
90 ' 90
/
Vi .
80 Z_ : 80
70 70
o 7 - —
z 7
2 A
« 60 7 60
a ~ ]
- /.
Z W 1
G 50 < 50
[+ 4
u 7 T
Y
-
40
= prd 40
o e
- e
30 — 30
P
20 20
[o] 10
o PO S 1 11111 4
i . 5 10 20 50 " 800 |ooo 5000 ooo 60000 MICRONS
L i T AT . l.l.lnllLlll l.l.l.Jll l.l.l.lllll | I W I ’
IR T r T tTrrTrrrni | 'l'll1lll l'l'l'llllll ' l'l'llllll ! |
0.00008  0.000t 0.0008 X 2 3 INCHES
: EQUIVALENT GRAIN DIAMETER
Sample Boring No...5 Depth: CABOT, CABOT & FORBLES

C.C.&F. WESTERN
SHELL CHEMICAL PLANT PROPERTY

DEVELOPMENT CO.,INC.

e Limit o GRADING _ ANALYSIS
Plasticity Index 18 o LMMeST 7298 oATE 9-11-72 'LN%T.E' 11
3 KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS




R R T Y Ty e
el - - - - [V 4 3 ..
UNIFIED _SOILS CLASSIFICATION SYSTEM !
FINES FINE SAND MEDIUM SAND  [COARSE SAND] QRAVEL
NICRONS : 1 - U5 STANDARD SIEVE SIZES 3 1° 3% . R -
100 5 10 2 50 200 80 50 - 30 20 16 4 S A § iz 221 3\00
A-
90 ) 7" v 90
. f — —
80 L { 80
% 70 . 17 70
. ©
=
| g)) 60 60
g yd
i = Z |
& Z
8 =T
080 — 50
a 7~
] e ,
I 40 = 40
= _ —_
- e
30 30
20 20
10 i0
0 4 A A d " T [T - — o
1 s 10 20 50 " 100 " 800 1000 5000 10000 60000 MICRONS
0.00008  0.000! 0.0003 0.00! 0.00% 0.0 o.) 0.8 [ 2 3 INCHES
EQUIVALENT GRAIN DIAMETER
Sample Boring No. 6 Depth: 3.5°' CABOT, CABOT & FORBES

36

C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT. PROPERTY

GRADING _ ANALYSIS

% Sand 12 Liquid Limit
$ Silt 19 Plastic Limit 16 oy
$ Clay 32 Plasticity 1Index 20 e

PROJECT
NO.

7298 oate 9-11-72 - PLATE 12

LEAN CLAY (CL-OL) .

KEN O’BRIEN & ASSOCIATES
CQNSULTING ENG]NEERS

TORM -8 v ‘ ik
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\/o ] /ﬂj o+ 1L

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

. SHEET
LOG OF BORING I5 i
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING -}
C.C.&F. WESTERN- DEVELOPMENT CO.,INC. 36.7" stamten | 8-17-72
SHELIL, CHEMICATL PLANT PROPERTY COMPLETED 8-17-72
TYPE 8 DESIGNATION OF DRILL SAMPLES bed/ HAMMER DEPTH TO WATER
- Disturbed/ 140 1bs i
18" Bucket Auger Undisturbed - falling 30" None
g -4 s Sg ! 1 1 A 1 ::Q:.;. '
a . ] o I :3 Zz,
3 CLASSIFICATION OF MATERIALS =4 = E e 2 e
= (in feet) > E ‘é‘a o ToRE ‘couuul1$ + L>z- © -
by : ” : W w PLL———.-m:-——-.LL D‘;
- e a & ® 40 2,0 3.0 0 80
SURFACE GRAVEL: loosga -moist to
| SANDY CLAY: silty, fine dry
sand, small friable pebbles| z.
2! reddish brown (CL-ML) : -moist
3 Ss {14 133
CLAYEY SAND: silty, fine to
4| medium sand, few pea sized
clay pebbles, reddish brown . .
5/ (sc-sM) - ~
= .
7
8 -
5 limonite stains & micaceous ‘
Ss {33 117 |-moist
10
K
12 ]
i3 _
6 Fmoist to
14y __ _ _ , SPT 5 ¢ (20 wet
olor change to brown : 9
15 '
6] ’
17
18
19
20

<o saronm- e . BORING NO. 15



[N B

SHEET

PROJECT
IS 2 OoF 3

72¢8

LOG OF

w
O
3
z
®

CLASSIFICATION OF MATERIALS
(in feet)

1 1 A 1 1
MOISTURE CONTENT %
PLMs T L T
10 =20 30 40 80

DRY UNIT
WEIGHT- PCF.

DEPTH FROM SURFACE
SYMBoOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

20

CLAYEY SAND: fine sand,

21| silty, micaceous, limonite

stains (SC-SM)

22

fine white lime(?)

23} inclusions .

24

25

SPT

12

7)

14

A~
H
W

26| SILTY SAND: fine, mica-

ceous, minor clay, brown

27| (SM)

28

SAND: fine sand, clean,

29| micaceous, tan,

sized clay lumps (SW)

30

31

32

33

34

several pea

SS

SPT

14

8)

SILTY/CLAYEY SAND: (SM-5SC)

12

35| SAND/SILT/CLAY: mixed,

micaceous,

36| clay lumps (+) pea sized,

mottled tan & brown

37| (SM-SC)

38

limonite stained

SILTY/CLAYEY SAND: fine,

39| micaceous, limonite

stained, brown, clay lumps

30[ to 1" (SM-SG)

41

42

33

SS

96

SILTY/SANDY CLAY: calcare-

44)ous, limonite, micaceous,

nunerous shell fragments,

45igreenish tan (CL-ML)

-wet

Fmoist

Ul

117 rmoist to

dry

-moist

-moist

-moist to

wet

K.0.8 A. FORM- 184

"RORING NO

15




Taog LOG OF BORING 15

[
.
DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

symeoL

SAMPLE INTERVAL

PENETRATION
RESISTANCE

1

1

PL
1.0

1 .
MOISTURE CONTENT %

- NAT. LL
20 30 40 80

DRY UNIT
WEIGHT- PCF.

‘las

i FSILTY/SANDY CLAY:

46

(continued) (CL-ML)

N Y

v 48

CLAY: calcareous, numerous
shell fragments, limonite,
greenish tan (CL)

49

50

COQUINA =~ numerous fragments\

dense, well cemented, brown
to tan

'3
P
)

=]

SILTY SAND: fine, micaceous,
reddish brown (SM)

Fmoist

‘

TOTAL DEPTH 51.0'

I TS Wy
P NOUG TN WIS RpvE

-—

T

RN VEOUN PIVEVY R R S O

e

LU
\

K.O.A A FORM - 18

BORING NO.

15




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 16

SHEET
loF2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,IXC. 36.0" 'STARTEO 8-17-72 }
SHELL CHEMICAL PLANT PROPERTY COMPLETED 8§-17-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
18" Disturbed/ 140 1lbs . :
Bucket Auger Undisturbed falling 30" None
g A=z | -
= L 1128 -
3 p : : 5 e ] 1 1 1 En.-
2| crassiFICATION OF MATERIALS 2 OEx 2
ps (in feet) > Eﬂ % a —oreToRt ConTENT - n E e
H o BEH| e [0
- - w o @ 1,0 2,0 3,0 0 80
LOCATION: Refer to Plate No.
GRASS: sod-roots -moist
| ]| SANDY CLAY: fine sand,
silty, organics (roots),
2{dark brown (CL-OL) z.
3
| .4
S| SANDY CLAY: fine sand, NN s -
silty, variable sand SS e 118 |-molst .
6 i i k3
gggsrexntzé;)nlcaceous, reddish 3 wtheh -moist to
7 wet
8 L[4
S
9 SPT 4 P {l6) -moist
6
10
1
121
13
14 : -moist
STLTY/CLAYEY SAND: fine to mols
15| nediuam, several =lay lu-ps, '
micaceous, reddish brown
16| {SM-SC)
17
(18] st
SILTY SAND: fine to medium : FmMo1ls
19] sand, micaceous, limonite, SS *(11 113
light brown (SM)
20
X.0.8 4. r0RN-18 BORING NO. 16 _

P1 aTF NO 46



)

pomy

SHEET

" |  LOG OF BORING 16 2o 2

CLASSIFICATION OF MATERIALS
(in feet)

- - d A 1 1
MOISTURE CONTENT %

PLA— O 8L
1,0 20 30 4,0 8,0

DEPTH FROM SURFACE
SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF.

SILTY SAND: (continued)

211 (sM)

22

23

“scattered clay lumps,

24| greatel clay content B o -moist to

T
LS 3

25

TOTAL DEPTH 25.0'

26

ol y:"l

27

28

29

30 : .

131

32

33

34

35

36

37

38

39

30

H -

41

42

43

44

45

X.OBA FORM- 18A BORING NO. 16



S wech

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 17 | Tor2

o

N

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 37.5° STARTED 8-17-72 ‘
SHELL CHEMICAL PLANT PROPERTY * comMPLETED| 8~17-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
18" Bucket Auger Disturbed/ 140 1bs None
Undisturbed falling 30"
g <l Z W
5 -4 E g 8 1 1 1 1 1 s 8
" (o) -] o s -
28! CLASSIFICATION OF MATERIALS 2 FlEx 2
= (in feet) > ;:“‘ % n A orsToRe ConTERT % ! c>:- o
s | ] PL T L S~
-3 . o 1,0 2,0 30 4,0 80 )
LOCATION: Refer to Plate No.
SURFACE GRAVEL: loose _ :
|| SAND: silty, clayey, cark moist
brown (SW)
2 =
3 | .
- -moist
SANDY CLAY: silty, red ss 416y 119
4] (cv)
5 o
SILTY SAND: slight clay ' ' ~
6] content, fine sand, several
small clay lumps (+) 1/2",
7| reddish brown (SM)
8
3 -moist
9 . : , SPT ) ¢ {15)
10 S
e - (14
increased clay content B T
11] (SM-SC)
12
13
13 Ss >{33 123 Fmoist
15
16} . -
17 '
18
: SILTY SAND: fine to medium :
19| sand, micaceous, limonite 8 - moist
stains, light brown (SM) SPT 13 ¢ (14) a
20 : . 41 15
X.0. 8 A.FORM - 18 BORING NO. 17

PLATE NO. 47 :



e

N es LOG OF BORING 17

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS

1 -k

1

-

(in feet)

MOISTURE CONTENT 9%

DRY UNIT

rLdr

SYmMBoL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

NAT.

30

4,0

L _JN8
8,0

WEIGHT - PCF.

N
()

1,0 2,0

N

nN
[\V]

23

24

25

SILTY SAND: fine to medium

sand, variable clay content)
micaceous, light brown,

several 2" sized brown clay : <

inclusions (SM)

-moist

26

27

28

29

30

31

32

33

34

35

36

38

39

40

41

43

44

45

37

TOTAL DEPTH 25.0°'

ard

K.0.3

A.FORM-18A

BORING NO.

17 :

has



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 18

SHEET
L OF2

PROJECT CABOT, CABOT & FORBES

C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION

DATE OF BORING

STARTED 8-18-72

-t
SHELL CHEMICAL PLANT PROPERTY 37.7 cowrieTeo] B8-18-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER 'DEPTH TO WATER
18" X ' Disturbed/ 140 1lbs ' N
Bucket Auger Undisturbed falling 30" one
g =t Z W
E e E S § 1 A 1 1 ..: a’_
i [} b < < g t
g CLASSIFICATION OF MATERIALS g OFy s
; (in feet) ; ; 'é' u{,’i 4 -o%stun: ‘connulr % : g 8
N ) : w PL - LL
s wo®l 5 20 ),o.“ «0 80 s
LOCATION: Refer to Plate No.
SURFACE GRAVEL: loose : ~dry -
|| SILTY SAND: fine sand, : ~-dry to
hard, dark brown clay clods moist
2| (broken fragments), mica- i
ceous, red (SM-SC) E
3. -moist
gradational color change
4! to brown Ss ol (13) 116
=1
‘\.
6
7
8 ?
. 10 _
9 SPT ig el (13) -moist
10
Il] SAND: fine to medium sand,
micaceous, numerous silty
12} clay lumps, brown (SP)
131
- dry
15
164--_  __
17
- | color change to light brown
19 Ss 34 116 }-moist
20
X.0.8 A.FORN- I8 BORING NO. 18

PLATE. NO. 48




——

s | LOG OF

w
O
f

NG 18 - . 2 OF 2

3

CLASSIFICATION OF MATERIALS
(in feet)

1 1

1 1
MOISTURE CONTENT %
PLA LTV Bt
1,0 20 30 40 80

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

ORY UNIT
WEIGHT- PCF,

8 loepThrrom suRFace

SAND: (continued) (SP) -moist

n

22

(homogeneous)

23

24 .

25

TOTAL DEPTH 25.0'

26

27

: pI.'_"

28

29

30

31

32

33

34

35

36

37

38

39

40

41

a2

43

44

45

X.08 A FORM- 184 _ "BORING NO. 18

~ avwe un A0
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING

19

SHEET
L oF _

PROJECT
C.C.&F,

CABOT, CABOT & FORBES
WESTERN DEVELOPMENT CO.,INC.

SEELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION

39.9"

DATE

OF BORING

STARTED

8-18-72

COMPLETED

8-18-72

TYPE 8 DESIGNATION OF DRILL

SAMPLES
18" Bucket Auger

Disturbed/
Undisturbed

HAMMER
140 1bs

falling 30"

DEPTH TO WATER
None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYmMeoL

SAMPLE INT ERVAL
PENETRATION
RESISTANCE

L

]

L

L

-l

L

PL
1,0

'l 1
MOISTURE CONTENT %
NAT,

2y

-] 3,0

«,0

ORY UNIT
WEIGHT - PCF.

L
)

LOCATION: Refer to Plate No.

SILTY SAND: fine sand,
clayey, dark brown (SM-SC)

SANDY CLAY: silty, fine
sand, limonite staining,
reddish brown (CL-ML)
SILTY SAND: clayey, fine
sand, numerous silty clay
lumps, limonite stained,
brown (SM-SC)

Note: silt & clay content
variable

SS

i
A o

—122

CLAYEY SAND: silty, fine
sand, micaceous’, brown
(SC-SM)

SPT

10

13

19

20

SILTY SAND: clayey, mica-
ceous, fine sand, brown
(SM-SsC)

— . —

color change to light
brown & limonite staining

SPT

11

(107

13

-moist to
dry '

~moist

+moist

K.0.8 A_FOAMN- 16

BORING NO. 19
PLATE NO. 49 .




-~

e e

W
@
pa

Sevell LOG OF NG 19 | 2 oF 2

CLASSIFIiCATION OF MATERIALS
(in feet)

1 L.

1 ! 1
MOISTURE CONTENT %

PL A 5T S
10 20 30 s0 80

SYMBOL
DRY UNIT
WEIGHT - PCF.

DEPTH FROM SURFACE
SAMPLE INTERVAL
PENETRATION
RESISTANCE

N
(o]

SILTY SAND: (continued) -moist

[pV]

(SM-SC)

22

~

23

(;..-q

24

25

TOTAL DEPTH 25.0'

‘,'“\_..3

26

27

Sy egtd

28

29

30 | : ~

T

31

32

~

33

34

35

36

37

38

39

41

a2

33

a4

a5

X.0.A A.FORM - 184 E . BORING NO. __Lg_



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

¢,

LOG OF BORING 20 S or -
: L OF2
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING’
C.C.&F. VWESTERN DEVELOPMENT CO.,INC. 32.5° STARTED 8-21-72
SHELL CHEMICAIL PLANT PROPERTY * COMPLETED 8~-21-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
an : Disturbed/ 140 1lbs
18" Bucket a r . . None
uge Undisturbed falling 30"
g 3l =z w
E - E ?_'lg s 1 e A 1 t g
" . (o] : r- 4 5 Zz
Z| CLASSIFICATION OF MATERIALS 2 FlEx o5
= (in feet) >~ E .i';'n' + wOTSTORE lcouvn:rq. . x 2
= v lEww PL WAT. Lt o ‘;
k-3 w0 @ 1,0 2,0 3,0 4,0 80
'~ LOCATIDN: Refer to Plate No.
SAND/GRAVEL: loose  moi
1] SILTY/SANDY CLAY: fine sand, molist
fill material, soft, dark ’
2] brown (CL-ML) -
3 z
p:
5 _ _ -moist
CLAYEY SAND: silty, fine T~
6! to medium sand, brown
=1 (SC=5M) ss {146} 111
- -moist
8| SILTY SAND: clayey, fine
sand, brown (SM-SC)
9
10
I
12
13
SILTY SAND: fine sand, mica-- 5 ..
14| ceous, brown, clayey SPT 8 ®/(13) -moist
(SM-SC) 8
IS :
16
17 |
|
18
19
20
X.0.8 4. F0RM - 18 BORING NO. 20

PLATE NO. 50




SHEET

LOG OF BORING 20 A

7298 | 2 2

CLASSIFICATION OF MATERIALS
(in feet)

1 1 1 1
MOISTURE CONTENT %
PLb——O 8L
10 20 30 40 5,0

L

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

ORY UNIT
WEIGHT- PCF.

8 EDEPTH FROM SURFACE

SILTY SAND: clayey, mica-

N

ceous, fine grained,

limonite stained, brown

INY
N

(SM-SC)

23 V - ol i} 'Wet

3]
J
A od

SS 97

24 - ' e

25

TOTAL DEPTH 25.0°

26

27

el

28

29

30 : -

31

32

33

34

S ——

35

-

36

37

38

39

40

41

42

43

441 -

a5

K.O.8 A.FORM- 184 ) . i ' BORING NO. 20



KEN OBRIEN & ASSOCIATES

CONSULTING ENGINEERS

o,
fry

LOG OF BORING 2
. 1 0F 2
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 32.5¢ STARTED g§-21-72
SHELL CHEMICAL PLANT PROPERTY * cOMPLETED| 8=21-72
TYPE 8 DESIGNATION OF DRILL SAMPLES bed/ : HAM;ER DEPTH TO WATER
“ "Disturbe 40 1bs ,
18" Bucket Auger Undisturbed falling 30" None g
g 2z :
: - : 93 1 i e 1 1 ’:§
2 . (@] — :g z
2| CLASSIFICATION OF MATERIALS ® FlEr- 2
= . . = wl g P 1 1 1 e : > o
x (in feet) > Hzo MOISTURE CONTENT % x =
= » (S ww PL WAY. L o ‘;
- ; i w o x 1,0 2,0 3,0 0 80
LOCATION: Refer to Plate No.
SAND/GRAVEL: looge -moist
|| SANDY CLAY: silty, dark
> brown (CL-ML)
3 n
a
S -moist \'\
6
_——— - ] SS 339
7] color change to reddish [
brown, scattered pebbles
8l to 1/8" ’
9
10
i
12.
13 ‘ -moist -
SILTY SAND: clayey, mica-
14} ceous, fine sand, color
change to brown (SM-SC)
15 . _
164-_.. —-
\7] - - . -moist to
SAND: silty, scattered clay ! dry
18] inclusions, micaceous, "
= brown (SW—SP} SS -7}
20
K.0.84.70RE - I8 BORING NO. 21

PLATE NO. 51



TN

Erorel LOG OF BORING 2I 2 or 2

J. L ] 1 4

CLASSIFICATION OF MATERIALS
(in feet)

1 A 1 1 1
MOISTURE CONTENT %

PLA \LTv S
1,0 2,0 3,0 4,0 8,0

ORY UNIT
WEIGHT- PCF,

DEPTH FROM SURFACE
SYmMsoL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

SAND: silty, scattered clay

2!} inclusions, fine sand, -moist

micaceous, brown (SW-SP)

22

23

24

25

TOTAL DEPTH 25.0°'

26

P

Sl opighd

127}

28 .

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

K.0.B A.FORM- 164 , RARING NO 21



£y

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 22  or2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING

C.C.&F. WESTERN DEVELOPMENT CO.,INC. 31.6" STARTED | 8-22-72

SHELL CHEMICAL PLANT PROPERTY cowpLeTED| 8-22-72

TYPE B DESIGNATION OF DRILL | SAMPLES HAMMER T AT
18" Bucket Auger Disturbed/ 140 1bs

i N
Undisturbed falling 30" one

CLASSIFICATION OF MATERIALS
(in feet)

A 1

SYMBoL
DRY UNIT
WEIGHT - PCF.

ol 1 I
MOISTURE CONTENT 9%

PL b—.—;.—“,—_—.l.l.
1,0 2,0 30 4,0 80

DEPTH FROM SURFACE
SAMPLE INTERVAL
PENETRATION
RESISTANCE

LOCATION: Refer to Plate No.

SAND/GRAVEL: loose I-moist
| | CLAYEY SAND: silty,
organics, fine sand, dark

2] brown (SC-SM)

Cpegn

color chahge to reddish SS (1< 116 |-moist

S| brown

SILTY SAND: fine sand, -moist ¢

12| brown, slightly clayey

(SM)

-moist

SILTY/CLAYEY SAND: fine

18| sand, micaceous, scattered

hard clay inclusions,

19] brown (SM-SC)

20

0. LA roRN-18 ' ' ' BORING NO. 22
PLATE NO. 52



7298

PROJVECT

LOG OF BORING 22

SHEET

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

i i

A

1

SyYmMBoOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

PL
1,0 2,0

NAT.

3,0

e,0

MOISTURE CONTENT %

DRY UNIT
WEIGHT- PCF.

L
3,0

21

SILTY/CLAYEY SAND:
{continued)

22

23

24

25

SANDY/SILTY CLAY: fine
sand, micaceous, brown
(CL-ML)

~moist

SSs

s o)
N
~

93

26

27

28

29

30

31

32

33

34

35

36

37

38

JEE

40

41

42

TOTAL DEPTH 25.0'

143

44

45

NI

X.0.8 A.FORM- 18A

BORING NO. 22 -
_— . - - "N L.



P

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

IS
I

e

LOG OF BORING IX sneE
y | 1oFl
PROJECT CABOT, CARBROT & FORBES SURFACE ELEVATION DATE OF BORING
Cc.C.&F. WESTERN DEVELOPMENT CO.,INC. 33.7° STARTED g=22-72
SHELL CHEMICAL PLANT PROPERTY * COMPLETED g8-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

24" Bucket Auger ' None None: , None
g gz -

E - E g 8 1 1 i L 1 ::2
] o |z <§ Zz
3 CLASSIFICATION OF MATERIALS e o Sl
< : z w ; n 1 1 1 1 1 > z
= (ln feet) = BHlzn MOISTURE CONTENT % @ 4
[ M - eL WAT. L e g
-1 b o 2,06 3,0 40 5,0

LOCATION: Refer to Plate No. }

SANDY CLAY: fine sand, : : . , R
1{silty, dark brown (CL-OL) : moist
2
3 -méast

SANDY CLAY: fine sand, =
4|silty, reddish brown (CL)

TOTAL DEPTH 4. o'
5
6 ~
=
8
9
10
T .
12
13
.
15
16
17
I8
{9
20 .
%.0.8 A FOAN- 18 BORING NO. lx

PLATE - NO. 53



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

vy 6

Wbt

_ SHEET *
r ' LOG OF BORING 1A oFL
) PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
, C.C.&F. WESTERN DEVELOPMENT CO.,INC. 34.4" STARTED 8-22-72
SHELL CHEMICAIL PLANT PROPERTY * COMPLETED g8§-22-72
. TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
, 24" Bucket Auger .None . ~ None None
L g 3=z .
E 4 =l 2 3 L 1 i 1 ! .:§
r = o |53 =
2| CLASSIFICATION OF MATERIALS 2 [FEx 2k
i . (in feet) N S E Ya o TORE CONTEAT % ?z-g
= . v E ww PL AL o g
c 8. w & ® 1,0 2,0 3,0 «,0 8,0
I LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine —moist
| sand, dark brown (CL-OL)
[} 5
1 3 :
4|OIL-SATURATED CLAY: fine \] -moist
[ sand, -silty, dark brown to '
'@ Slelack (on)
. SANDY CLAY: silty, fine R
r 6| sand, reddish brown (CL)
] = TOTAL DEPTH 6.0'
;’ 8
9
I
1l
[
12,
: i3 .
P
14 .
5
164. . ~.
v \7
N Ic
i 19
‘ 20

K.C. 8 A.PORN- 18

BORING NO. 12 A
PLATE NO. 54 5



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 1B TorL

PROJECT CABOT, CABOT & FORBES _ SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 34.7° ' STARTED 8-22-72
SHELL CHEMICAL PLANT PROPERTY ' * COMPLETED Q—-292=7
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
g Iz :
: - : 9 3 i A L 1 1 ': §
a . o |= : <Zt -3
2| CLASSIFICATION OF MATERIALS @ F & 2 e
& . = wl g " 2 1 1 1 > g
x (in feet) > Az MOISTURE CONTENT % x =
£ | o Blaw|  ea——egy—au °%
-1 wj & x| o 2,0 3,0 4,0 50

LOCATION: Refer to Plate No.

OIL-SATURATED CLAY: fine - L moist
I{ sand, silt, heavily oil

saturated, odorous, dark

2! brown, organic (CL-OL)

) e

5 -moist

SANDY CLAY: fine sand, ’ ~

6] silty, reddish brown (CL)

10

TOTAL DEPTH 10.0'
1 o

12

13

14

19

20

K.0.8 A.FORM- 1S BORING NO. 1B

PLATE NO. 55



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING IC et

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING

C.C.sF. WESTERN DEVELOPMENT CO.,INC. STARTED | 8-22-72

[}
SHELL CHEMICAL PLANT PROPERTY 35.1 cowriETED] B-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

24" Bucket Auger None 4 None None

L

CLASSIFICATION OF MATERIALS
(in feet) :

A A '
MOISTURE CONTENT %
PL i Lt
1,0 2,0 30 4,0 80

DEPTH FROM SURFACE
SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANEE
DRY UNIT
WEIGHT - PCF.

LOCATION: Refer to Plate No.

SANDY CLAY: fine sand,

! silty, dark brown (CL-OL)

; -mgist
OIL-SATURATED CLAY: fine <

3| sand, silty, odorous, .

brown to black (OL)

SANDY CLAY: silty, fine _ - -moist ~

43

S

6] sand, reddéish brown (CL)
TOTAL DEPTH 6.0°'

7 .

10

12

i3

14

15

16}.

17

18

19

20

X.0.8 A.FORM- 18 BORING NO. 1C
PLATE NO. _ 956



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

® ' LOG OF BORING 1D | sneer

e PROJECT CABOT, CABOT & rORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. . STARTED 8-22-72
r SHELL CHEMICAL PLANT PROPERTY 35.0 cowrieen| B8-22-72
i TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger : None - None None
; g 2z w
E i -J E Sg L 3 1 2 1 L g
a o ka3 z,
- 2| CLASSIFICATION OF MATERIALS 2 FEs 2
: (in feet) > z‘ Y5 o oTSTURE ConTERT % . x©
Fo = v |53 Ww PL & *r——aL oy
& ) O 1,0 2,06 30 &0 50
r LOCATION: Refer to Plate No.
- SANDY CLAY: silty, fine : ~dry to
. ! ?2233, light to dark brown moist
[ 2] OIL-SATURATED CLAY: silty,
fine sand, heavy o0il satu- <
: 3lration, odorous, brown to . :
: black (OL) '
4
oF ’
1 SANDY CLAY: silty, fine . ' -
. 6| sand, reddish brown (CL) ' - -
r TOTAL DEPTH 6.0
o 7
) 8
[
: 9
10
: Il
3 12
13
{ 14
- 15
’ 16 )
o
; 201 - A
}' XK 0.8 A.FORN- I8 ' . . BORING NO. 1D
L

PLATE NO. 57



O

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

~ LOG OF BORING IE

SHEET
1OoFl

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION

DATE OF BORING
STARTED 8§-22-72

[ ]
SHELL CHEMICAL PLANT PROPERTY 35.2 cowrieTeD| B-22-72
.TYPE 8 DESIGNATION OF DRILL" SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger ' None None ‘None
¥ 3 z :
E - E 88 1, 1 1 i I ’:§
- N co o | <« 5 Z
3 CLASSIFICATION OF MATERIALS 2 FlEr :;
z (in feet) . > ':-:" ‘é’a e GTSTURE CONTENT % ! x 2
N 0 = ww PL T W D‘;
& a @@ 0 2,0 30 0 80
LOCATION: Refer to Plate No.
JSANDY CLAY: silty, fine '
l|sand, light to dark brown . bFmoist
(CL) /
2|0IL-SATURATED CLAY: silty,
fine sand, heavily oil L
3|saturated, odorous, dark *
brown to black (OL) '
.
<]
6 B ‘\
- ~moi
SANDY CLAY: silty, fine moist
7lsand, reddish brown (CL)
TOTAL DEPTH 7.0"
8 .
9
10
1l
12
13
14
5
16
17 :
I
18
{9
20 LR
K084 FORN-18 BORING NO. 1iE

PLATE NO. __58 _



,‘.“
. .

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

iy
fde

LOG OF BORING

| F

SHEET
1OoFL

PROJECT
C.C.&F.

CABOT, CABOT & FORBES ]
WESTERN DEVELOPMENT CO.,INC.

SHELL CHEMICAL PLANT PROPERTY

35.5"

SURFACE ELEVATION

DATE OF BORING

STARTED 8-22-72

‘TYPE 8 DESIGNATION OF DRILL SAMPLES

24" Bucket Auger ' None

HAMMER

None

DEPTH TO WATER

None

compreTeED| 8-22-72 |

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS

SYMBOL

{in feet)

SAMPLE INTERVAL
PENETRATION
RESISTANCE

o

1

PL
1,0

1 A A
MOISTURE CONTENT 9%
NAT,

2:0

3,0

«,0

DRY UNIT
WEIGHT - PCF.

e
8,0

LOCATION: Refer to Plate No.

SANDY/SILTY CLAY: (CL-ML)

2{ (OL)

i |]OIL-SATURATED CLAY: silty,
odorous, brown to black

SILTY

5| sand,

SAND: clayey, fine
greenish brown (SM)

-dry

-moist

—mq}st

el

-moist

{9

20

TOTAL DEPTH 6.0

X.C. 8 A.FORMN- I8

‘BORING NO. 1F
PLATE NO. 59



e

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 16 Tor 1

PROJECT CABOT, CABOT & FORBES | SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO., INC. 35.8" | svamveo | 8-22-72
SHELL CHEMICAL PLANT PROPERTY * COMPLETED 8-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger ‘ None None None

g 3| 2 w

z J bl g § L 1 1 i 1 = 8

hid . ’ ’ o = <« g '

2 CLASSIFICATION OF MATERIALS S [Ex )_ e

; (in feet) > E ‘i’ ) . uonsl‘rua: Jr:onnnlt % t x 2

= . L) 3 ww PL Ty LL o w

- >l o @ . z

o 20 30 e,0 8,0

LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine

-moist
I { sand, light to dark brown
(cL)
2 .-
3 :
3 .
5 . . ~wet
OIL-SATURATED CLAY: silty, >

6| fine sand, extreme oil

saturation, odorous, black

7] (OL) . | -moist
SANDY CLAY: silty, fine .

8] sand, reddish brown (CL)

TOTAL DEPTH 8.0'

—
o

20 .
£.0.8 A.F0RM- 18 BORING NO. 1G "
' PLATE NO. ___ 60 - :




p— ey
'

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING IH

SHEET
LOFL

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION
36.2"

DATE OF BORING
STARTED 8-22~-72 |
compLETED| 8-22-72

TYPE & DESIGNATION OF DRILL SAMPLES

24" Bucket Auger None

HAMMER
None

DEPTH TO WATER
None

CLASSIFICATION OF MATERIALS
(in feet)

DEPTN FROM SURFACE

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

A1 A L

PL NAT.
3o 2,0 3.0 40

A
MOISTURE COMTENT &%

DRY UNIT
WEIGHT - PCF.

L
8,0

=

LOCATION: Refer to Plate No.

SANDY CLAY: silty, fine

1] sand, light to dark brown

(CL)

2] OIL-SATURATED CLAY: silty,

fine sand, heavily oil

3| saturated, extremely

odorous, dark brown to

4| black (OL)

SANDY CLAY: silty, fine

6] sand, reddish brown (CL)

l-moist to

wet

(R

-moist

TOTAL DEPTH 7.0°

19

20

K.0.8 A FORR- 18

BORING NO. 1H
PLATE NO. 61 .



T

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

)

LOG OF BORING I1

SHEET
S 1OoF1l

PROJECT

CABOT,
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

CABOT & FORBES

SURFACE ELEVATION

36.3

DATE OF BORING
STARTED g8§-22-72
COMPLETED §-22-72 -

TYPE A DESIGNATION OF DRILL
24" Bucket Auger

SAMPLES
' None

HAMMER

None

DEPTH TO WATER

None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS

SYMBOL

(in feet) :

SAMPLE INVERVAL
PENETRATION
RESISTANCE

L

'3

1

PL
1,0

A ye
MOISTURE CONTENT 9
NAT,

2,0

3,0

4,0

DRY UNIT
WEIGHT - PCF.

L
8,0

LOCATION:

Refer to Plate No.

‘1] sand,

(CL)

SANDY CLAY: silty, fine
light to dark brown

(OL)

OIL-SATURATED CLAY:
fine sand,
0il saturation,

silty,
extreme heavy
black

content,

SILTY SAND:

odor, greenish brown (SM)

slight clay

fine sand, slight

|yt

10

12

13

14

15

16

17

i8

19

20

TOTAL DEPTH 8.0°'

K.O.8 A.FORM - 1§

BORING NO. 1X _
PLATE NO. £2 -



i
PR 2 L%

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

 LOG OF BORING 2A

. SHEET
1 OF1

CABOT, CABOT & FORRBES

SURFACE ELEVATION

PROJECT DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 37.9°¢ STARTED 8-22-72
SHELL CHEMICAL PLANT PROPERTY ) COMPLETED| B-22-72 .
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger ' None None None
g 4 Z W
E -1 E g‘u" X L 1 A A ) ': ‘DJ.
H o |-l« ‘;— g '
2| CLASSIFICATION OF MATERIALS S e o=
z (in feet) > E ‘i’,‘,‘, —orsToRe lco.n:vx . x 8
- (2] = w w L ‘——.—,.T'.——.LL o ‘;
-1 w o @ 1,0 2,0 30 4,0 80
LOCATIDN: Refer to Plate No.
SANDY CLAY: dark brown (CL - dry ‘
| ] OIL-SATURATED CLAY: _moist
extremely odorous, oil- '
2| saturated clay, silty,
very little fine sand, =
3{ black, viscous tar & oil 2
(OL) '
4
S
N . ) \\
6 collapsed
7
8
9| °
10
I
12 ‘
(hole collapsed due to
13| soft tar & oil)
i TOTAL DEPTH 13.0'
15
16]
17
18
)
20
%.0.8 A.F0RN- 18 BORING NO. 2A

PLATE NO. &3
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Ty

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 2B

SHEET
1oFl

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY .

SURFACE ELEVATION
37.7

DATE OF BORING
STARTED 8~22-72
cowrLeTED| 8-22-72 -

TYPE 8 DESIGNATION OF DRILL SAMPLES
24" Bucket Auger None

HAMMER
None

DEPTH TO WATER
None

CLASSIFICATION OF MATERIALS
(in feet)

- SYMBoL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

DEPTH FROM SURFACE}

1 1 1 A

).

MOISTURE CONTENT %

PL NAT. [N %

1,0 2,0 3,0 40 80

DRY UNIT
WEIGHT - PCF.

LOCATION: Refer to Plate No. |

SANDY CLAY: fine sandg,
] 1ight to dark brown (CL)

OIL-SATURATED CLAY: silty,

5| heavy oil/tar saturation,

very odorous, dark brown to
6] black (OL)

7! refusal due to concrete
slab fragment :

-moist

| oetgth

8 TOTAL DEPTH 7.5'

10

12

13

14

18

19

20

p

K.0.8 A FORM-18

BORING NO. 2B
PLATE NO. 64 1
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KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 2C s

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 37.8" STARTED g§-22-72
SHELL CHEMICAL PLANT PROPERTY . compLETED| B8-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None - None
g HZw .
g -4 : g o 1 — 1 1 1 ’:'é
“, . o - ! 5 g '
2| CLASSIFICATION OF MATERIALS 2 FEx .
; (ln feet) > ::‘ uz.l 0 uon;vuuc ‘couu:r % . x 2
N 0w PL TR L Dg
- n o 1,0 2,0 3,0 ¢,0 80
LOCATION: Refer to Plate No. '
|| sand, scattered pebbles to
5 cobbles, dark brown (CL-OL)
3 -
4 .
5
\\‘
6
7
8 i Fmoist to
OIL-SATURATED CLAY: mixed wet
9lo0il & tar, organics, -
lodorous, soft, black (OL)
10
Ll
12 )
13
14
15
164--- -~
17
18
i9
20 . '
X.0. 8 A.FORM - 18 ] ) BORING NO. 2C

PLATE NO. €9 -



7298

PROJECT

LOG OF BORING 2C

SHEET

DEPTH FRON SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

1

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

rL
1.0 2,0

NAT.
3.0

1 1
MOISTURE CONTENTY %

4,0

L
8,0

" DRY UNIT
WEIGHT- PCF,

4

(continued)

22

23

OIL-TAR SATURATED:
(oL)

hole collapsed @ 23.0'

fsoft

24

25

26

27

28

29

30

31

32

33

349

35

36

37

38

39

40].

41

42

fa3

a4

145

TOTAL DEPTH 23.0'

- A PABE . c@a




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

* | LOG OF BORING 2D

SHEET
10F2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION
" Cc.C.&F. WESTERN DEVELOPMENT CO.,INC. 217.6"

DATE OF

BORING

STARTED g8-22-72

COMPLETED

g-22-72

} SHELL CHEMICAL PLANT PROPERTY :
Y ‘TYPE & DESIGNATION OF DRILL SAMPLES HAMMER

v 24" BucketlAuger None None

QEPTH TO WATER
None

CLASSIFICATION OF MATERIALS

A

¥ 1 1
WOISTURE CONTENT &
oL Nat.

10 2,0 30 0

(in feet)

SYMBeoL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

DEPTH FROM SURFACE

tL

DRY UNIT
WEIGHT - PCF,

Ly

LOCATION: Refer to Plate No.

SANDY CLAY: silty, fine

' |} sand, few pebbles, dark

brown (CL-OL)

OIL-SATURATED CLAY: silty,

3]l fine sand, scattered

pebbles & cobbles to 3",

4| odorous, heavy oil satu-

ration, dark brown to

1 Q@ 5]p1ack (OL)

9

20

—moist

K

K.C.8 A.FORN - 18

BORING NO.

" PLATE . NO.°-

2D
__ 66 .,



A LOG OF BORING 2D N

CLASSIFICATION OF MATERIALS
(in feet)

L L il L 1
MOISTURE CONTENT %

L T |l
10 20 30 40 80

SYMBOL
DRY UNIT
WEIGHT - PCF.

OEPTH FROM SURFACE
SAMPLE INTERVAL
PENETRATION
RESISTANCE

OIL-SATURATED CLAY: !

21| (continued) -moist

SANDY CLAY: silty, fine

22| sand, pebbles to 3/8",

light brown (CL) ' .

23

24 -

451 PR

26

27

R

28

29

30

TOTAL DEPTH 30.0'

31}

32

33

34

35

36

37

38

39

a0 .

=

41

42

143

44

45

X.0.8 A, FORM -~ 16A BORING NO. 2D o



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

g

LOG OF BORING 2E e

PrROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. . STARTED 8-22-72
SHELL CHEMICAL PLANT PROPERTY 39.3 comrieTED]  8-22-72
TYPE B DESIGNATION OF DRILL SAMPLES HRAMMER DEPTH TO WATER
24" Bucket Auger ' None None None
g 3z '
E - : 9 3 1 1 1 i 1 t §
e o E :ﬁ z .
2| CLASSIFICATION OF MATERIALS e FE- 25
s (in feet) > Z‘ Yo o TURE CONTERT % ; o
- [ Al W ow L LL ow
<l n MATY, ;
-1 » o 20 30 &0 80

LOCATIDN: Refer to Plate No.

S

- —

B A

SANDY CLAY: silty, fine . ' ~-moist
Il sand, angular pebbles &. -
gravel to 1", light to . dark
2| brown (CL). ' Co -
3 i N
4 -moist
SANDY CLAY: silty, fine
5| sand, color change to
brown (CL) L mo i >
6| SILTY SAND: clayey, fine to moist.
" | medium sand, scattered hard
7| clay inclusions, greenish
brown (SM)
8 .
9
10
TOTAL DEPTH 10.0°
I
12 -
i3
13 :
15
16
|7
I8
19
20 | :
®.0.8 4.70Rm - 18 _ BORING NO. 2E

PLATE NO. 67

I
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 2F
A ) ~ LoF]
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 39 7‘, STARTED 8-22-72
SHELL CEEMICAYL PLANT PROPERTY ® COMPLETED 8-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
: R EE L8
5’. ° :4 : > L 1 1 1 1 ; Ql_
2| CLASSIFICATION OF MATERIALS = ,‘EE 2 e
= (in feet) > ;" ‘i’ﬁ A oTeTURE ConTEWT % ()z. o
< o |EHuw PL T LL ow
-1 | & @® 1,0 2,0 3,0 40 80 =
LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine to
! { medium sand, scattered -dry to
gravel to 1-1/2", reddish moist
2librown (CL) —meist
SANDY CLAY: silty, fine to I
3| medium sand, dark brown (CL) -
4 .
S| .
color change to brown R
6
7
8 ) -moist
SILTY SAND: clayey, fine
9{ sand, micaceous, limonite
stained, brown (SM)
10
TOTAL DEPTH 10.0'
11l }
12
13
14 :
15
16). _
17
18
19
20
X.0.8 A FORAM-18 BORING NO. 2F
PLATE NO. 68



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BACKHOE 2(Retest)

SHEET
1OoFL

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION

DATE OF BORING

STARTED 8§-28-72

COMPLETED 8-28-72

concrete, clay pipe, wood,

4] steel, etc. (old dump)
-concrete slab + 4'x5'x6"

IS

TYPE -8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Backhoe Bucket None None None
S 2=z W
:E, p | : 9 3 1 L A 1 1 ': 8
2 o [K|<2 z,
2 CLASSIFICATION OF MATERIALS ol o S e
: i - [7;] K S 1 1 >= S
z (in feet) > l:zj » MOISTURE CONTENT % 2
. o Alww LA — O eLL o ‘;’
-1 o o & WO 2,0 3,0 4,0 60
LOCATION: Refer to Plate No.
CLAYEY SAND/SANDY CLAY:
| heavily oil-saturated, -moist
brown to black, very
2 viscous, sticky, odorous .
1 (SC-CL-OL) -
3 -
q .
hole caveﬁi
S to 15'x1l5'
‘\
6 ]
7
8
9
10
I
12
13

3 TOTAL DEPTH 15.0'

17

Vear -

s

20

X.0.8 A .70~ 18

BORING NO. _{Ritg_gt)

PLATE NO.



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BACKHOE 23

SHEET
1oF 1

PROJECT
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
NT PROPERTY

CABOT, CABOT & FORBES

SHELL CHEMICAL PL

SURFACE ELEVATION

DATE OF BORING

STARTED 8§-25-72

coupLeTED] B=25-72

TYPE 8 DESIGNATION OF DRILL
24"

SAMPLES

Backhoe Bucket

None

HAMMER

None

DEPTH TO WATER

None

DEPTN FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SANPLE INTERVAL
PENETRATION
RESISTANCE

L '

s A 1
WOISTURE CONTENT %

WAT. Lt
3,0 8,0

PL

1,0 2,0 e,0

DRY UNIT
WEIGHT - PCF.

LOCATION:

Refer to Plate No.

OIL-SATURATED CLAY:

medium sand,

fine to
silty, heavy
oil saturation, organic,
extremely odorous, dark.
brown (OL)

CHEMICALLY—SATURATED
CLAYEY/SILTY SAND: fine to
medium sand, odorous,
light greenish brown
(SC-SM~-0L)

ol

16

7

19

20

TOTAL DEPTH 10.0'

K.0.8 A.FORM-18

BORING NO. 23
PLATE NO. 70

a



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BACKHOE 24

SHEET
L1 oFl

PROJECT

CABOT, CABOT & FORBES

C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION

DATE OF BORING

STARTED 2-25-72

COMPLETED §-25=-"2

TYPE 8 DESIGNATION OF DRILL
24" Backhoe Bucket

SAMPLES
None

HAMMER

None

DEPTH TO WATER
None

i

CLASSIFICATION OF MATERIALS
(in feet)

I -

SYMBOL
DRY UNIT
WEIGHT - PCF.

| 1 1
MOISTURE CONTEMT 9%
PL &e—rrm——@———dALL

NAT.
1,0 2.0 3,0 4,0 5,0

SAMPLE INTERVAL
PENETRATION
RESISTANCE

DEPTH FROM SURFACE

Refer to Plate No.
fine to medium,

LOCATION:
SILTY SAND:

1 \tan (sM)

-moist
SANDY CLAY: slightly odor- 18

2/\ous, dark brown (CL-0OL)
SANDY CLAY: fine sand, 4

3| brown (CL) L

CLAYEY/SILTY SAND: fine to

6| medium, brown (SC-SM) : T

7 i

TOTAL DEPTH 8.0°

10

F

13

R A

20

K.0.8 A.FORN- I8

BORING NO. 24
PLATE NO. __ 7)Y



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

PLATE NO.

SHEET
LOG OF BACKHOE 25 il
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO., INC. - STARTED 8§-25-7
SHELL CHEMICAL PLANT PROPERTY COMPLETED 8§-25-72
| TYPE a DESIGNATION OF DRILL SAMPLES HAMMER 4 DEPTH TO WATER
24" Backhoe Bucket |. None None None
] i .
g ] HER -5
a ) 5‘ : : 5 1 1 1 1 i -z- (}_
2| cLASSIFICATION OF MATERIALS 2 HExE -
; (1n feet) > E %:5 L uou;ruu lcourn:rx L x 2
N » (E#uw PL A AL 0‘;
] w) o & o 2,0 3,0 40 80 *
LOCATION: Refer to Plate No.
CLAYEY/SILTY SAND: slight | moist
| chemical odor, light to
3 dark brown (SC-SM)
3
3
5
A N
6 -
. TOTAL DEPTH 6.0'
7 ,
8
9
10
1N !
12
13
13 , .
15
16
7]
'8
19
20
£.0.8A.70RM -8 BORING NO. 25

—72




o————

KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BACKHOE 26

SHEET
LoFl

CABOT,
WESTERN DEVELOPMENT

PROJECT
C.C.&F.

CABOT & FORBES

SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION
CO.,INC. |-

DATE OF BORING

STARTED 8§~-25-72

comPLETED| B8-25-72

TYPE 8 DESIGNATION OF DRILL SAMPLES

24" Backhoe Bucket

None

HAMMER

None

DEPTH TO WATER

None

CLASSIFICATION OF MATERIALS
(in feet)

DEPTH FROM SURFACE

A A A

L L
CONTENT %

NAT, Lt
3,0

MOISTURE

SYMBOL
SAMPLE TNTERVAL
PENETRATION
RESISTANCE

PL

1,0 2,0 4,0

8,0

DRY UNIT
WEIGHT - PCF.

LOCATION:

Refer to Plate No.

ASPHALT CONCRETE: dense
| HSANDY CLAY: fine to medium

sand, dark brown (CL)

-moist

SANDY CLAY: fine to medium

sand, silty, color change

to brown (CL)

~moist

4

TOTAL DEPTH 8.0'

19

20

£.0.8 A, FORN- 18

BORING NO. 26
PLATE NO. 73
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KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BACKHOE 27

SHEET
LOF1

PROJECT
C.C.&r.

CABOT, CAEBOT & FORBES

WESTERN DEVELOPMENT CO., INC.

SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION

DATE OF BORING

STARTED 8-25-72

compLeETED| 8-25-72

TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Backhoe Bucket ' None None None
g =z w
E . - E S§ 1 1 4 1 i = 8
bt ) (o] = < g Z ,
3| CLASSIFICATION OF MATERIALS @ =, 2
E S = i u‘n 1 1 A 'y A >-£ i
s (1n feet) > Hlzw MOISTURE CONTENT % x =
N ©  1E W PL b——— @7 —ELL D‘;
- b 1,0 2,0 30 4,0 60
LOCATION: Refer to Plate No.
SILTY SAND: fine to medium .
I| sand, tan (SM) moist
SANDY CLAY: fine to medium
2] sand, slightly o